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WARNING 


Vehicles over 5 Tons 
Gross Weight PROHIBI TED 


From using this Bridge 
Violators will be prosecuted 


County Highway Commission 
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Pune and traffic present their problems squarely: the This way to “Save the Structure” is sound enguw 
bridge which is no longer adequate demands decisive, ing. In actual bridges already saved by Aluminum: 
practical action at once. Light, strong allovs of Alcoa lightness, these benefits are observed: |. Trafhe ca 
\luminum may be the direct answer. Applied in the itv imereased: 2. Permissible live load imncrea* 
floor system, the walkways and rails, Aluminum 3. Roadway surface improved; 4. Stresses rm 
can in many cases so reduce dead load that original It is possible to accomplish the reconstru 
serviceability is restored, and at an expenditure with only partial interruption of existing 
which is only a fraction of the cost of a new structure. ALUMINUM COMPANY OF america, 2127 Gulf Bur 


Years of usefulness are added. Pittsburgh, Pennsylvania. 
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Nature Sets the Stage 
for the Artistry 
of Man 
A Stone-Faced Hollow-Spandrel 


Arch on Ohio State Route 52 in 
the Cleveland Metropolitan Park 
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Lhe Id wooden trestle recently our operations.” to write for a copy 
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“He pulls freight cars 
out of hats”’ 


HIS is Traffic Manager Frank 

Guy. For more than thirty years 
this former railroad man has been 
helping our customers solve their 
transportation problems. 

Somebody once said of him: ““He 
knows his job so well he all but pulls 
freight cars out of hats.”’ In a tight 
traffic situation, he has an uncanny 
knack of scaring up cars. In rush or- 
der jams, he seems to have a genius 


for getting the one available car on 
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the one particular train that can in- 
sure delivery on time. Of course he’s 
human—and therefore fallible—so 
he may slip; but not often. 

He has at his fingertips the facts 
you want to know about rates, regu- 
lations, railroad practices. From this 
fund of practical information he 
often is able to save customers con- 
siderable time or money. 


Frank Guy’s job, like the jobs of 
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The Engineer 


recent years to point out the confusions into which 

our present society has lapsed. Writers ‘‘view with 
alarm” the breakdown of modern society and search for 
cures for what they believe to be the modern twin dis- 
eases, overgrowth and mechanization. Whether we 
follow the gloomy banner of a Spengler to world destruc- 
tion or the aspirations and hopes of the rhythmic Toynbee, 
the undercurrent is one of pessimism both as to the prob- 
lems and the solutions of the present-day world. 

Some Notable Observations.~Leaders of the bar, that 
is, those above or below the age of 70, depending upon 
current alignments, take at least partial responsibility 
for the collapse of modern society. One of its recent 
spokesmen, Arthur T. Vanderbilt, chairman of the Na- 
tional Conference of Judicial Councils, states: ‘“The fu- 
ture of the bar is not an isolated problem .... An inevi- 
table transformation in our mode of living and our habits 
i thought is taking place as a result of the impact of our 
tremendous advances in the realm of the physical sci- 
ences on our relative inertia in the field of the social 
his presents a sharp challenge to every exist- 
ing social institution, the bar included.” 

A distinguished scientist, President Karl T. Compton 

the Massachusetts Institute of Technology, makes 
the comment: “We have reached the point beyond 
which further increase in our wealth, population, physi- 
al comfort, and cultural opportunity will not depend on 
uscovering new resources by geographical exploration, 
sut by wiser use of the resources that we now have, 
‘irough scientific exploration.” He points out that 
This idea is not new, but I doubt if we realize its pro- 
ound significance; it marks a turning point in the his- 
tory of the world.” 

the social science historian, as represented by Charles 
A. and Mary R. Beard, joins the procession with the 
Warning, “let the engineers and the scientists quit and 
377 


| has been the fashion in the learned professions of 


SCIETICES 


and Society 


Extracts from an Address Before the Alumni Association of Johns Hopkins Unwersity 
on February 22, 1937 


By ABEL WOLMAN 
Member AMERICAN Society or Civit ENGINEERS 
Cuter ENcIneeErR, State DEPARTMENT OF HEALTH, BALTIMORE, Mp. 


the whole cultured order will revert to that of eighteenth 
century agriculture.” 

These rumblings about the deficiencies of modern so- 
ciety have even led certain less timid souls to point out 
how we may be saved from destruction. Alexis Carrel 
holds out high hopes: “For the first time in the history 
of humanity, a crumbling civilization is capable of dis- 
cerning the causes of its decay. For the first time, it 
has at its disposal the gigantic strength of science.” 

Can the Engineer Be Blamed ?~These observations are 
unanimous only in the conclusions that there is some- 
thing wrong with our universe, that the advances of 
science have had something to do with it, and that the 
engineer in particular is the unfortunate, if unconscious, 
Satanic Majesty who has cast us all into this pit of de- 
spair. So strong are these charges that scores of dis- 
tinguished orators, usually quite unfamiliar with the 
scientific field and frequently running for office, have 
bravely called for complete ‘‘intellectual disarmament,”’ 
for a cessation of research, for a penalty on technological 
advance, for a return to the Garden of Eden or to the 
agricultural havens of some of our not distant interna- 
tional neighbors. 

These gropings for the “simple life’ are only partially 
explained by depression psychology. They gained force 
from, but did not originate with, the bank holidays. 
They rest upon a more solid base. People, both lay and 
professional, sense a restriction upon their hopes and 
capacities, which restriction they believe is somehow 
linked with pernicious scientific advance. What form 
this suspicion has assumed is immaterial for the purposes 
of our discussion. What is important is the inescapable 
conclusion that science, which has made modern life safe, 
comfortable, and easy, is conceived to be the enemy 
rather than the friend of man. 

For this reaction against science in general and the 
engineer in particular, at least part of the responsibility 
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rests upon the engineer. Both the engineer and the 
scientist have restricted their spheres of usefulness in the 
past to only two of the three possible opportunities in 
society They have combined the functions of applying 
the fruits of science and of creating and expanding the 
sciences which make these applications possible. An 
intermediate field, however, appears to have been 
missed. It ts a field that has been preempted for the 
most part by individuals alert to public opinion, active 
in debate, but extraordinarily deficient in fundamental 
data lo these men, the engineer has generally been 
the ‘subordinate in the waiting-room, not the equal in the 
council chamber 

Che engineer has contributed to the general welfare by 
reducing drudgery, by providing new entertainment, by 
saving time, and by increasing material possessions. 
His failure, perhaps, has been in the field of “‘social 
transfer,’’ in not assuming wider responsibility for fitting 
scientific contributions into the general social fabric, 
and not participating in those activities which would 
permit the universal enjoyment of the fruits of the labor 
of science with the least dislocation of the social structure. 

Facing a Vital Responsibility.~We submit that a fu 
ture task must be added to the present accepted functions 
of the engineering profession. That task is to transform 
the creations of science into the opportunities of society. 
[he engineer has a peculiar responsibility in this task, 
that of conversion, since he has been trained to substitute 
knowledge for guesswork in dealing with technological 
problems. When the engineer undertakes the tasks of 
conversion here suggested, he automatically embraces 
an activity largely in the field of public service. He 
must deal with problems which are not only technical 
in character, but which also involve a knowledge of 
economics, finance, and above all an understanding of 
human relations. The days when an engineer could be 
only a technical expert in a highly specialized field, are 
gone. One or two examples of modern engineering 
problems may emphasize this point and serve to clarify 
suggestions hitherto stated only in general terms. 

Ohio Valley Illustrates the Difficulty.~Most readers 
have still fresh in mind the recent catastrophic floods on 
the Ohio and Mississippi rivers. Probably few, how- 
ever, have stopped to enumerate the engineering, legal, 
financial, and administrative problems which these 
floods dramatize in the technical field. No one doubts 
that the human and material damages which these floods 
have caused will be met. Perhaps the public mind may 
be temporarily satisfied by these concessions. The 
long-term difficulties remain, however, in all of the fields 
mentioned. Upon their solution, future safety, econ 
omy, and public welfare rest. 

The Ohio River is a sewer, a source of water supply, 
an outlet for floods, and a highway. One-seventh of the 
population of the United States is concerned directly 
with the waters of the Ohio Basin. A brief considera 
tion of the problems raised by these conditions discloses 
engineering difficulties, comprehensive in scope and in 
volving hundreds of millions of dollars in cost. More 
important, however, must be the realization that difh- 
cult as the engineering problems are, they are still vastly 
easier to solve than the collateral issues. In this ex- 
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tensive Ohio Valley alone over 17 million people resig, 


They engage in every form of enterprise from agricylty, 
to manufacturing. 

The technical solutions and resulting structures ; 
one state have profound effects on one or more adjacep; 
or lower states. In construction, financing, administra 
tion, and legislation a remarkable degree of intellecty,) 
“tight-rope’’ walking is required to determine who js ; 
pay for what, who is assessed in one area to create th, 
beneficent effects in another area, who is to administe, 
completed undertakings, and what shall be the cong 
tions governing such administration. 

The handling of a single resource in this typical basi; 
of the United States dramatizes at once the issues of loca) 
versus central financing and administration. Moreover 
when the collateral undertakings—in land use, involving 
soil erosion control and forestation; in power, involving 
navigation, water supply, and disposal of wastes: and 
in other related fields—intrude into the picture, the cop 
fusion of governmental agencies, of divisions of respon 
sibility, of assessments of benefits and damages, of over 
lying responsibility for operation during periods of flood 
crests and during drought, all these rise up to plagw 
those simple minds who cling either to states’ rights 
to federalism and then retire peacefully to slumber 
But more adequate answers involving engineering anal 
ysis and conscious translation of complex data int 
workable social formulas must be provided by thos 
most competent to lead us out of these administratiy 
wildernesses. 

Reverse Problem—Too Little Water.~Another « 
ample of engineering and administrative territory 
high risk is the difficulty with dust and drought on th 
Great Plains. Here again the problems and solutions 
are technical in character. They involve the engineer 
the lawyer, the administrator, the financier, and th 
teacher. Rules for action so as to produce the most 
helpful result are in many instances lacking. Integra 
tion and coordination of the various units and levels 
government involve highly complex difficulties. Whil 
in the Ohio Basin the control and use of too much water 
at one time and too little at another posed certain issues 
in the Great Plains area far too little water for long p 
riods of years is the clue to the difficulty. We must 
some day attempt to reconcile the desires, prejudices 
and greed of local groups of our country’s population ' 
the best advantage of all. 

In this new kind of pioneering—pioneering in integra 
tion of effort rather than the simple geographical typ 
with which we are all familiar—the engineer and scie! 
tist must take the lead. The adaptation of our natural 
sources and of our familiar structural machinery of ¢ 
ernment to new or more complex problems appears ' 
offer an important, fruitful, and challenging field for ™ 
scientist of tomorrow. Upon the engineering sche 
rests the great responsibility of so preparing the intel 
tual ground of its graduates that they will meet tie 
issues with courage, honesty, and ability. These seats 
learning must see to it that in their distribution of ™ 
tools of knowledge they provide their graduates with th 
technique and attitude necessary to sustain our cheris 
liberty by orderly processes of government and o! law 


' 


t 




















ree CIVIL 


COMMITTEE ON PUBLICATIONS 
Cuarces B. Burvick 
Chairman 
Arruur W. Dean 
James K. Fincn 








res . MOT C. E. Myers 

jacer n Chief and Man | | : . T Enocn R. Neepies 
nistra of Publications NG | N | N t, 

ecty H. ¢ W. L. GLenzine 

as j ie fe 1937 tdvertising Manager 
te th Vor 7 JUNE oe NUMBER 6 
mister erent — 
cond a 


ted The Mississippi Meets the 1937 Flood 


Cover 
olving Jadwin Plan Levees and Recent Culof/s Function Perfectly / nder Severe Test 
vin 
By Georce R. CLEMENS 
> oH MeMBER AMERICAN Society or Civit ENGINEERS 
‘Sp Senior ENGINEER, Mississipp1 River Commission, VicksBuRG, Miss. 
flood iy the time the Ohio flood of last January had From his position of vantage as principal assistant 
jla D reached the Mississippi River, the country was to Maj. R. D. Burdick in charge of all emergency 
well-nigh convinced that “another 1927" was in the work at Cairo, and from his later observation on the 
hts é ~ : vf : a 
—? fing. Excitedly, people from coast to coast watched lower river, Mr. Clemens was in an unusual position 
a the alarming headlines. Then one day the flood to note the facts here recorded. In addition to giving 
n tories moved to the second page. Something had his observations extending from the hurried opening 
P appened; the wild predictions had failed to ma- of the New Madrid floodway for the purpose of relieving 
thos lerialize. Cairo, to the placing of the last needle back in position 


ma During the whole period the engineers who have 
the river in their charge were probably the least ex- 
cited people in the country. They were confident 

4 onfident that their work of the last eight years had 
ed pul Old Man River in shape to withstand just such a 
Hood as it was expertencing. 


sti 

*. 
net . a 
4 ' OWARDS the end of January 1937 an angry flood, 
" fresh from triumphs of destruction in the Ohio 
c. Valley, rushed forth to meet Old Man River. It 


ired and railed at him, made a mighty effort to destroy 
eis is protective works, and finally, beaten, dropped its 


Whi tail between its legs and scurried off to the Gulf—the 
wat forgotten flood. 

ssues Che well-nigh perfect functioning of the levee system, 
eI the floodways, and the cutoffs was a thorough justifica- 
must tion of the protective methods now employed on the 
di Mississippi River. A brief review of their principal 


tures may serve to orient the reader for what follows. 
PROVIDING AGAINST EXPECTED FLOODS 


is scarcely necessary to describe here in detail, 
owever, the so-called Jadwin plan of flood protection 
! ‘ig. |), which was adopted in 1928. Except for the 
ral Soeul Basin work and the Atchafalaya levees, this plan 
ig is essentially completed by the end of 1936. (In 1936 
irs t ‘modified plan was approved by Congress called the 
‘ham Plan, which substituted a Macon floodway 

hools the Boeuf, a Morganza floodway for the East Atcha 
‘aaya, added an outlet for the Atchafalaya west of 
‘ “organ City, and included plans for flood protection of 
. cis and Yazoo tributary areas and the White 
Niver | water. Practically no construction work 
modified plan had been completed up to 


029 


32 Brig. Gen. Harley B. Ferguson was 
president of the Mississippi River Commis 
ral Ferguson had studied the Mississippi 
irs and was convinced that there was a 





on the Bonnet Carré spillway, he reviews briefly the 


general principles of present-day Mississippi River 
Hood control, and the effect of the man-made cutoffs 


on reduction of crest stages. This article is abstracted 
from a speech delivered at the annual meeting of the 
Mid-South Section in Memphis on April 16, 1937. 


great opportunity to improve the river by following a 
very simple principle that we have been inclined to 
overlook—-water will run downhill if given a reasonable 
chance. On its face such a statement seems so simple 
as to be absurd, but careful analysis shows that we have 
been doing many things that prevent the river from doing 
just that. Ina measure, levees, dikes, and revetments all 
prevent a river from running downhill in an unobstructed 
manner. Revetments, at least in some cases, actually 


reduce the flood-carrying capacity of the river by de 





© Detroit News Airphoto 
Tue ‘“‘IsLANnp”’ or Cartro, ILL., ON JANUARY 26, 1937, FROM THE AIR 


Ohio River at Right, Mississippi at Left and in Foreground 
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The actual height of the way 
Opposite Cairo, in Missouri 


ft on the Cairo gage. 
ranged from 10 to 25 ft. 





downhul—1in more scientific language, a policy of ‘‘channel 


EA ~) 2 “ 

improvement’’—-was established. The act of 1928 con- fore recorded—and Ny. (7 § " 
tained sufficient authority to carry out this work, and a__ rain was still falling ZA O/s § y 
program of cutoffs and channel improvement was on the upper Ohio oS 
undertcken from the Arkansas River to the Red, together River, with gage Tt ) 
with certain other work of channel enlargement and heights at points ok 
extension throughout the Atchafalaya Basin. The above Cincinnati 2 y 7 
cutoffs shown in Fig. 1 are completed, but are not all higher than ever ¢ 
fuliy developed, and have shortened the Mississippi by before recorded. TI 
about 100 miles. Under the project 

Che channel improvement work has not been limited the fuse-plug levee a 
to cutoffs. Generally speaking, it is known that the at the upper end of 
moststablereachesof riverare those of about average cross- the spillway was to 
sectionai area at low, medium, and bank-full stages, and have been cut down 
where the corresponding width is also average. Anideal to function at a 
river would be one of gradually curving alignment with a__ stage of 55 ft on the 
uniform cross-section and width. Taking these as Cairo gage, but GSO River Bonnet ws 
principles and using the water surface slope as the means this had not been ff S chon he "80 
of determining unsatisfactory reaches, dredging and done, pending the SA paton| ~ .. 
bank construction have been undertaken at many settlement of a few $4 ROUGE} a 
localities. This work cannot be laid out in detail in ad- remaining right-of- 3) > ae 
vance but must follow the river’s movements. As one waycases. On Sun- Ne ORLEANS 
sore place turns up with an excessive slope, it must be day evening, orders m vas 
analyzed and an attempt made to cure it. The river is were issued from w= \. # 

— y 


a live, moving, changing thing and must be treated as 

a living patient, not a dead, inanimate block of rock 

where an inscription once carved remains for eternity. 
CAIRO PRESENTS CRITICAL SITUATION 


Cairo, IIl., a city of about 15,000 people, is located at 


the New Madrid floodway had been constructed to be 
opened in times of extreme flood to draw down excessive 


flood heights at Cairo. 


With this general picture in mind, we may begin the 
story of those eventful weeks of February 1937, when 
the entire protective system was put to its first real test 
On Thursday, January 21, it was apparent that a major 


flood would be ex- 
perienced at Cairo, 


and warnings were %\ sires poide WS 
sent out to evacuate e \Floodidy Cairo * 
the New Madrid Y\ ys J Rene 
floodway. Satur- . Madne 
‘C Company Bur_pinc BULKHEAD ON Carro DrartnaGe District Lever day morning it ap- > BS 
Looking Towards the Ohio River, February 5, 1937 peared that the aig "Ss 
floodway would be 73 
creasing its cross-section at bank-full stage; levees ad- in operation very = 3¢ & 
mittedly raise stages by confining the flow to a part of shortly. By Sunday : iF ies 
the former flood channel; dikes built to prevent flow across afternoon the stage iy < \f 
the necks of bends hold up the water at the upper side. passed above 57 ft > i( se MEMPHIS 
With these facts and many others in mind, a definite ‘which meant it “7 Di 
policy of giving the river a reasonable chance to run’ was already higher annangas “seleast/ 


than any ever be- 


the District head- 
quarters at Mem- 
phis to blast the 
fuse plug and per- 
mit overflow into 
the area as soon as 








Laconia Circle 
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WAYS, SPILLWAYS, AND CUT 


the junction of the Ohio and the Mississippi rivers. possible. A dyna- Jaxwany 1987 
? > . . . “4: re S AS NUARY io: 
[hese two streams form the two sides of an isosceles miting expedition athens aah 0 Poo aay 
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Che city is protected by a combination of concrete 
wall and levee. Between Cairo and the hills is a leveed 
areacalled the Cairo Drainage District covering the remain- 
der of the triangle, except for a narrow area at the base 
where the Cache River cuts between Cairo and the hills, 
which at time of high water makes the city of Cairo and 
the Drainage District combined, literally an island. Be- 


tween the District and the city is a second line of defense 
which may be closed in event the Drainage District is 
overflowed. 

Under the Flood Control Act of May 1928, the wall 
and levee surrounding Cairo had been reinforced and 
raised to furnish protection for an estimated stage of 60 


under the direction 
of Maj. R. D. Bur- 


dick, and by the next night three large crevasses Ww 


re 


opened. Together with a number of natural crevasses 
that had formed a few hours earlier, they sufficed to draw 
down the stage at Cairo to the point where emergenc) 
bulkheads on the Cairo wall were able to protect 


city from overflow. 


s 


A total of approximately ten t! 


of dynamite was used, and crevasses totaling appro™ 
mately 1,000 lin ft were opened. 


Concurrently, a bulkhead was built on the Cairo sea 


wall. 


cellular-type construction, consisting of two 


A considerable section of the sea wall was © ° 


1 4 


tions 








wal! 
uri, 
» be 


Sive 


the 
Then 
test 
ajor 


eS hes) 





N o. 0 






Vo ; 


wall with earth fill between. This made an 
adition for bulkhead construction. Stakes were 
‘nven behind the outer wall and boards run between 
hem, with a second row of stakes about 18 in. behind 
» frst row, likewise boarded between, forming a box 
the earth section of the wall. Inclined braces were 
m the box to the rear concrete wall. Railroad 
+racks parallel a considerable part of the wall, so that dirt 
ould be brought in cars to fill the box and also to fill 
od bags, which were placed in front of the box for 
tection from wave wash and seepage. Sand bags 
were also placed behind the box for reinforcement and to 
orevent seepage. In this manner a very rigid emergency 
<trycture was built which increased the height of the sea 
yall by approximately 3 ft. At the crest of the flood 
.s much as 9 in. of water above the top of the old wall 
vas held out of the city by this means. 


FIGHTING SAND BOILS WITHIN THE CITY 


For many years Cairo has been affected at all times 
f high water by sand boils within the city area. During 
the early part of the 1937 high water these did not ap- 
near in as great numbers as in the past. However, as the 
stage increased to its maximum of approximately 3 ft 

ver any previous record, a considerable number of 
wils developed. Generally speaking these were not 
serious. One, however, reached considerable propor- 
ions before it was brought under control. It broke 
ut near the main collecting sewer a short distance from 
ne of the pumps, which had to be kept running to 
prevent seep water and sewage from accumulating in the 
ity (the street level at the time being approximately 

S to 20 ft below the water surface in the river). At 
‘first the boil behaved like many others, throwing out a 

g and considerable muddy water. Shortly thereafter 

t disappeared from view, and it was not until large 
sections of the street and several nearby buildings had 
sagged or fallen down that it was apparent what had 
«curred. The boil had broken into the main sewer, and 
with the drainage pump had formed a perfect dredge, 
pumping out considerable yardage from beneath one of 
Cairo’s main streets. 

[hus a rather interesting problem was presented as 
how to stop enlargement of this boil and at the same 
time permit the pumps to continue disposing of seep 
water and sewage. A solution was finally worked out 

y bulkheading off from the pumping system of the city 
i section of the main sewer about 1,000 ft long, isolating 
within this reach the area affected 
by the boil. The bulkheads had to 
be constructed under a head of about 
0 it of water in a concrete sewer 
bout 6 ft in diameter by a diver 
placing sacks of dry-mix concrete, us- 

£ quick-setting cement, against a 
‘ramework of drill rods driven through 
‘he sewer from the street above. On 

mpletion of these bulkheads the 
oil was brought under control. 

In the drainage district north of 
\airo a bulkhead was constructed on 

p of the earth levee and a maximum 

slightly over one foot of water 
the top of the levee was held 
uto? the area. In all, some 8 miles 

emergency bulkhead were con- 
: icted, ind although high stages 
revailed for approximately one 
4, no serious difficulties were ex- 
ther than those described. 
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Thus the Mississippi River met the first thrust of the 
1937 flood. Cairo was the only dry city in the Ohio 
basin. The New Madrid floodway functioned essentially 
as planned, and protected not only Cairo but the entire 
St. Francis basin from a flood that most certainly would 
have overtopped the levees as they stood in 1927. At 
the crest, about 2,000,000 cu it per sec passed Cairo, and 
about 500,000 cu ft per sec was carried in the floodway, 

SUCCESS ATTENDS EFFORTS ELSEWHERE 

Immediately below Cairo the flood was somewhat 
tamed but still a little difficult to control. At Slough 
Neck a dike extending at right angles to the river broke 
at Bessie Landing and added to the depth of overflow 
of some unprotected land, but the town of Tiptonville, 
below the neck, remained above overflow although in 
the midst of the Mississippi Valley and unprotected 
by levees. 

Below Tiptonville the flood began to feel the straight 
jacket of Old Man River. It continued to work its 
vengeance on some unprotected places such as Ridgley, 
Tenn., but generally subsided to orderly flow towards the 
Gulf. At Memphis it backed up into unprotected cor 
ners, but its flow line was at all points below the grade 
line prepared for its reception and well below the tops 
of the levees constructed under the act of 1928. Here and 
there sand boils gave some concern and kept the flood 
fighters active, but at no place was the security of the 
levees endangered. 

Below Helena, at Mellwood and Ferguson, Ark., the 
flood-fighting force had a rather serious situation to deal 
with. Late in 1936, excessive settlement had lowered 
some 3,000 ft of levee to a point where it would have been 
topped by a stage of about 52 ft on the Helena gage. A 
bulkhead was started along this stretch early in the flood 
fight, and kept well above the rising water. Eventually 
the stage at Helena exceeded 60 ft, but no further levee 
settlement occurred, and the bulkhead held. 

From Cairo to Helena, stages at all points exceeded 
the previous record highs of both 1913 and 1927. Be- 
tween Helena and Arkansas City the stage-lowering 
effect of cutoffs in the lower river became apparent, 
and from Arkansas City to Old River stages were ma 
terially reduced by the channel improvement work. 

Another factor that helped the flood fight on the lower 
river was the relatively good behavior of the White 
and the Arkansas rivers. There was an early flood on 
the White but it was largely out of the way (helped of 
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course by the improved channel) before the main flood 
reached Arkansas City The Arkansas contributed a 
moderate amount of flow but considerably less than in 
927 

One of the questions most frequently asked regarding 
the 1937 flood is: What was the effect of the cutoffs 


E 





LOOKING UPSTREAM ALONG THE WEIR STRUCTURE OF BONNET 
CARRE SPILLWAY ON FEBRUARY 7, 1937 


Mississippi River at Left and in Distance; Discharge About 
80,000 Cu Ft per Sec 


and channel improvement work? The complete 
answer is too complicated to give in a few words, but cer 
tain facts may be stated briefly. 


CUTOFFS PROVE EFFECTIVE 


For a number of years discharge measurements have 
been made near Arkansas City. Careful records have 
been kept of previous flows and gage heights, and plots 
made so that old records could be readily compared 
with new information. As the 1937 flood developed, 
daily measurements of the flow at this and other key 
stations were made and wired to the Mississippi River 
Commission office. Reports for the rising branch of the 
rating curve of the 1937 flood showed that for stages 
above 45 ft, the discharge ranged from 500,000 to 700,000 
cu ft per sec in excess of that carried at the same stages 
in 1929 

At the crest, a flow of approximately 2,150,000 cu ft 
per sec was carried at a stage of 54 ft. In 1929, only 
about 1,450,000 cu ft per sec was carried at this height 
during the rising stage, and 1,350,000 during the falling 
stage It is estimated that without the draw-down 
resulting from the improved channel, the 1937 flood would 
have exceeded the grade line of the so-called fuse-plug 
levee near Arkansas City 

Throughout the Vicksburg District the lowering of 
the flood plane was considerable. There are now three 
cutoffs through the Greenville Bends. Even below them, 
the 1937 crest was about one foot below that of 1929, 
although the flow was fully 20 per cent greater. At 
Vicksburg (the lower end of the District) the rising 
branch of the rating curve showed an improvement in 
carrying capacity since 1929 of roughly 370,000 cu ft per 
sec for stages above 45 ft 

The flood fight from Arkansas City to Vicksburg 
was a very tame affair, consisting mainly of watching 
for boils and seeps. A small amount of topping was done 
to increase freeboard. As a result the minimum free 
board in the District was 6 ft at the crest of the flood, 


RING for Fune 1937 Vou, 
ranging up to 12 ft throughout a considerable part of ty, 
area 


IN THE LOWER RIVER AND ATCHAFALAYA 


As the flood arrived in the lower reaches of the riye; 
it found improved outlets to speed its path to the Guy 
Although its peak rate of discharge exceeded that at 
which, under the Jadwin Plan, it would be permitted ¢, 
overflow into the Atchafalaya floodways or the Reg 
River backwater area, it was actually confined withj, 
the main levees without using either of these emergency 
provisions. To make this possible it was necessary 4, 
raise slightly the section of levee below Deer Park tha; 
had been purposely left low. In places more than one foo; 
of water was carried above the old levee crown elevatio, 
The stage at Natchez exceeded that of 1927 by only on 
foot, which showed that even at that point the channel 
capacity had been increased. At Angola a number oj 
factors combined to produce a stage about 2 ft beloy 
that of 1927. 

The Atchafalaya River at Simmesport carried near} 
500,000 cu ft per sec, approximately the same flow as 
that prior to the formation of crevasses in 1927, at a 
stage 4 ft lower than the 1927 crest. No crevasses « 
curred in the Atchafalaya levees in 1937. 

It early became apparent that there was sufficient 
water on the way down the river to raise the stage at 
New Orleans above 20 ft. Since the Bonnet Carré spillway 
had been constructed to prevent such an occurrence, it was 
decided to put it in operation in advance. A few bays 
were opened and the water was permitted to flow over 
the sills as the river rose. With water against the needles 
successive bays were opened in the days following 
until 285 of the total 350 bays were in use. At the crest 
of the flood the discharge through the floodway was 
about SO per cent 
of its capacity, or 
approximately 
210,000 cu ft per 
sec. By this ac- 
tion the stage at 
New Orleans was 
held to 19.3 ft. It 
is estimated that 
without the relief 
afforded by the 
spillway it would 
have reached a 
maximum of 22 ft. 

One of the in- 
teresting features 
of the operation 
of the spillway 
was the ease with 
which the needle 
gates were oper- 
ated. The oper- 
ating crew devel- 
oped a technique 
of handling the 
needles whereby 
they were able to 
replace one bay in 
approximately 10 
minutes. When 
the flood began to 
subside, the spill- 
way was closed in Diver ABouT TO PLACE CONCK 
such manner as to BULKHEAD IN MAIN 6-Ft Sew 
prevent increasing Srop Sanp Bor at Cairo, | 
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New Orleans, but at the same time to dis 
the use of the floodway as rapidly as possible. 
ivs were closed on March 17, 1937. 

from raising the levee below Deer Park and 

x the Bonnet Carré spillway, most of the flood 

the New Orleans District was watching for boils 
; and organizing for nor- 
water maintenance. Low 
the levees at the head of 
afalaya floodways were 
up sufficiently to protect 

the expected rise, and prep- 
were made for holding 

ise-plug levees against 
vater without endangering 
river levees below Old 

\lthough a break or over- 

of the fuse plugs was not 

ected, the town of Simmesport 
given protection by a low ring 

e; some gaps in the guide 

s were closed and preparations 
le to close the remainder; and 
nergency levee was constructed 

Viva to Morganza to give 

n to the Plaquemine area. 

rmal protection against 

wash was carried out where 
eded in the District. 

\ comparison between the floods 
29 and 1937 is given in Table I. 
should be noted that for all 
nts above the mouth of the 
ite 

shed record heights. Below this 
nt, only at Natchez was the previous record height 
xceeded 
[his was the flood that caused disaster in the Ohio 
illey, filled the front pages of all our newspapers while 
was developing, sweeping through the lower Ohio 

valley, and approaching Cairo. But as it passed Cairo 

t dimmed in the public eye and was carried to the Gulf of 

Mexico by Old Man River, scarcely noticed by those not 

g in the lower alluvial valley. Such, in brief, was the 
itstanding success of the protection work along the 

Mississippi itself. 


SATISFACTION, IN RETROSPECT 


\s doctors sometimes grow to think that everyone is 
sick or complaining, and lawyers feel that everyone is dis- 
nest or in trouble, we as engineers occasionally feel 
hat no plan or project functions satisfactorily. There is 
uways some little thing wrong which we magnify to the 
nt of condemning a whole project. We become so 
lved in details that the failure of some small item 
justily our expectations causes us to throw up our 
uids in alarm. Although we must watch the trees, 
us not lose sight of the forest. 
Che 1937 flood was a major disaster in the Ohio Valley 
‘a great flood in the lower Mississippi. Now that it has 
ided and we can review it calmly, let us catalog 
vhere it belongs—basing our statements, as engineers 
id, on facts. This was not a “‘super flood.’’ It was 
per cent less than the so-called Jadwin super 
st rate of flow from Cairo to Helena. Below 
\rh is River it lacked almost one-third of reaching 
. w provided for by the Jadwin or Markham 
t in the lower river below the Arkansas, we had 
e of carrying between levees a flood well over 
it per sec. Perhaps we have not diagnosed 
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each sick place correctly, or cured the old river of all 
his ills, but at least his constitution has been built up to 
the point where he could easily throw off the 1937 flood 

It is surprising that there should have been so much 
hysteria as the flood approached the lower Mississippi 
Valley. The country had enough confidence in the engi 





River the 1937 flood estab- HICKMAN, Ky., DurING FLoop, ON FEBRUARY 12, 1937 


neers to give them over $300,000,000 for the Mississippi 
River flood plan. Why then did people become unstrung 
when the floods descended upon that plan? Now that the 
flood has subsided it is clear that the plan worked about 
as expected—-and that the flood was considerably less 


TABLE I. COMPARISON OF 1929 AND 1937 FLOODS ON THE MIssIs- 
SIPPI RIVER 
(Flows Are Given in Cubic Feet per Second; All 1937 Figures 
Subject to Revision) 
May-June 1929 JANUARY-FepsrRuary 1937 


PLACE * Stage Flow Stage Flow 


Upper Mississiprt River 


Cape Girardeau, Mo.. 37.4 745,000 27 .6 172,000 
Onm1o River 
Cairo, Ill. . 52.7 854,000 59.6 1,950,000 
Lower Missrssipr1 River 
Columbus, Ky : 49.3 1,632,000 53.6 
Tiptonville, Tenn 2,010,000 
Memphis, Tenn 41.5 1,600,000 50.4 2,020,000 
Helena, Ark. 52.6 1,581,000 60.3 1,970,000 
Arkansas City, Ark 58.8 1,788,000 53.8 2,160,000 
Vicksburg, Miss 55.2 1,741,000 55.5 2,060,000 
Natchez, Miss 54.5 58.0 2,046,000 
Angola, La. 52.4 1,250,000* 55.5 1,467.¢ 90 
Carroliton, La 20.0 242,000 19.3 1,250,000 to 1,340,000! 
ATCHAPALAYA RIVER 

Simmesport, La 46.4 385,000 49.3 470,800 


* Approximate 
| Peak stage as reduced by operation of Bonnet Carré spillway 
t Variable 


than the protection provided against it. Ifthe men who 
know and love Old Man River can now have an oppor 
tunity to sew up the wounds caused by the 1937 flood and 
build up those vital organs which were a little weak—if 
that is done, I am confident the next flood will be held 
within bounds as was this one. 














- Reaction-Time and Traffic Behavior 
Tests Reveal Importance of Personal Characteristics in Driving a Motor Vehicle 


By Bruce D. GREENSHIELDS 


Associate Memper AMERICAN Soctety or Civit ENGINEERS 
Proressor OF ENGINEERING Science, Dentson University, GRANVILLE, Onto 


HE modern automobile is 

marvelously easy to control, 

responding to the slightest 
action of the driver with a burst of 
speed or a quick stop. But it is not 
a complete automatism in itself; it 
cannot, like the faithful horse, react 
to its surroundings. The driver 
must see the curve ahead and turn 
the wheel, feel the roughness of the 
road and lessen the pressure of his 
foot on the accelerator, or hear the 
policeman’s whistle and bring the 
brakes into action. The brief inter- 
val between the happening of some- 
thing in one’s environment and the 
time when a certain response is made 
to it is called ‘“‘reaction-time.’’ This 
interval may be, for example, that 
between the time a pedestrian steps 
into the street and the time the 
steering wheel is turned to avoid 
him. 

In general, the speed of all forms 
of reaction varies from one person 
to another and from time to time in 
the same person. It changes gradu 
ally with age, very young and very 


old people being slower in their reactions. The reaction 
to hearing is quicker than to seeing. 
certain to react to a strong stimulus than to a weak one, 
although by straining he may be able to react more 
quickly to the weak stimulus (‘‘Reaction-Time Measure- 
ments,"’ by H. M. Johnson, in Psychological Bulletin, 


Vol. 20, 1923, pages 563-587). 


may be so weak as to cause no reaction at all. 


LTHOUGH roads were wider and 
A straighter in 1935 than in 1929, 
and cars less numerous as well as more 
powerful and easier to control, neverthe- 
less 5,242 more fatal accidents occurred. 
The bearing of traffic behavior, and in 
particular of the driver's reaction-time, 
on the question must thus be taken into 
account. A means for reducing the time 
of reaction is probably more important 
in highway design than in safety work, 
since traffic would thereby be speeded up 
and road capacity increased, whereas t 
has not been demonstrated that reducing 
reaction-time would lessen accidents. 
But before means for reduction can be 
planned, much study of this variable 
factor is required. In the following in- 
teresting article, Dr. Greenshields sum- 
marizes the results of several investiga- 
tions already made in various parts of 
the country, dealing with the relations 
between reaction-time on the one hand 
and vehicle spacing and driving ability 
on the other. Laboratory tests to deter- 
mine the average duration of reaction- 
time are also described in some detail. 


A person is more distance. 


Extreme 





fatigue decreases the ability to respond. 
The effect of alcohol varies with the 
individual—it does not necessarily 
lengthen reaction-time, but an excess 
amount makes the reaction-time more 
uncertain. All of these statements 
except the first might be open to ques 
tion, but the first is of paramount 
importance in considering traffic be 
havior. 

In a moving automobile, the driver 
must always react in the time and space 
available. Failure to do so accounts 
for the appalling number of accidents 
and deaths that occur on our highways 
every day. The higher the speed, the 
more important become time and space, 
those basic factors of highway safety. 

REACTION-TIME AND SPACING 

While making some traffic studies 
in Michigan in 1933, I first became 
interested in reaction-time as a factor 
in automobile driving. It was observed 


that in a queue of vehicles ther, 
tends to be a certain minimum spa 
ing, which at two or three miles a; 
hour averages about 5 or 6 ft. Ay 


greater speeds the spacing js jp. 


creased by an amount equal to 0.7; 
times the speed in feet per second 
That is, S = 6 + 0.75V, where 5 
is the spacing in feet, and V is feet 
per second. Perhaps because of dis 
tractions, drivers in city traffic allow 
themselves about 0.95 sec to react 
(“Studying Traffic Capacity by 
New Methods,”’ by Bruce D. Green 
shields, CrvmL ENGINEERING for 
May 1935). 

The equation means that the vari 
ation in the minimum spacing de 
pends entirely upon the factor 0.75 
This is about the average time in 
seconds that it takes a driver to bring 
his brakes into operation when the 
occasion arises. Two vehicles with 
equally good brakes, traveling at the 
same speed, will not collide if the 
driver in the rear car has time t 
apply the brakes. After the brakes 
are applied the vehicles decelerate 


at the same rate, and hence come to a stop in the same 


The time of 0.75 sec should be compared with the 
reaction-time obtained under actual road conditions by 
the Massachusetts Accident Survey of 1934. The aver 
age for the 2,245 persons tested in this survey was ).(+ 
‘he stimulus, of course, sec. This is less than the 0.75 sec spacing factor. But 
20 per cent of the drivers required at least one second 





VIEW ON THE WORCESTER TURNPIKE IN MASSACHUSETTS 


In Crowded Traffic, Vehicles Maintain Spacings Which Depend Upon Their Speeds 
and the Reaction-Times of the Individual Drivers 
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r cent more than one second. Obviously, for 
person must allow for his longest reaction-time 
an for his average. 

m-time is an essential consideration for the 
engineer. If it can be reduced by a more con- 

cation of the brake and accelerator pedals, or 

novation of a hand control (for the hand is 
than the foot), vehicles will travel with shorter 
etween them, traffic will be accelerated, and an 
saving will be effected. But let us not draw 

s too quickly. 

summer of 1934, the traffic bureau of the Ohio 
lighway Department took observations of the 
, t of traffic in order to secure a measure of high- 
way capacity. In this study it was revealed that the 
average driver allows himself 10 to 11 sec and 1,000 to 

00 it for passing (“Distance and Time Required to 
wertake and Pass Cars,’’ by Bruce D. Greenshields, 
Fifteenth Annual Meeting of the Highway 
Research Board, pages 332-342). The driver’s reaction- 
time must be included in this 10 sec. Thus the person 
with a reaction-time of 0.5 sec has an advantage over the 
person who takes one second to act, but if he allows 
himself one-half second less time for passing, he has no 
creater margin of safety. 

A more recent study conducted in Ohio for determining 
the point at which crowding commences to cause inter- 
ference has furnished some additional information on 
reaction-time. This investigation indicated that vehicles 
loser together than a spacing of 31 to 40 ft (center to 
enter of car) are usually in the act of passing. The 
maximum average variation in speeds was found to be a 
little over nine miles per hour. This occurs at a spacing 
{ approximately 200 ft, the point at which drivers react 

the presence of the car ahead and make ready either 
to slow down to the same speed or to pass. Undoubt- 
edly this point is related in some way to reaction-time. 


D j 
Vroceed nes, 


r 


LABORATORY TESTS OF REACTION-TIME 


lhe laboratory type of test has also furnished valuable 
facts concerning automobile driving and reaction-time. 
The safety division of the traffic bureau, Ohio State 
Highway Department, designed and constructed, for 
measuring brake reaction-time, apparatus which was 
exhibited at the Ohio state fair in August 1935 and in the 
fall of the same year at the Colum- 
bus automobile show. The results 
i the tests made on this apparatus 
lisclosed that brake reaction-time 
vanes with the distance the foot 
has to travel from the accelerator 
to the brake pedal. Racetrack 
invers and others who keep the 
ieit foot in contact with the brake 
pedal were found to react most 
juckly. The average time for 
these drivers was 0.294 sec, while 
the average for those who drive in 
the usual way was 0.496 sec. 

_The apparatus, shown in one of 
the photographs, consisted essen- 
tially of the facsimile of the front 
mobile, a short minia- 
adway containing an inter- 


tan aut 


*clion with a traffic light, a toy 
4ulomobile which ran on the road, 
. . a <¢ loscope (stop watch) 
ding to 0.01 sec. In taking 
ue te st to determine his reaction Dr. H. R. De Silva 
me, the subject sat facing the 
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LATEST MODEL OF A REACTION-Time OUTFIT 


oe 
YA) 


miniature traffic light on the roadway. He was in- 
structed to depress the accelerator, whereupon the green 
light in the traffic signal came on and a bell started to 
ring. This assured the observer that the person taking 


the test had the accelerator down and that he was ready 





APPARATUS FOR MEASURING BRAKE REACTION-TIME, DESIGNED 
AND CONSTRUCTED BY THE TRAFFIC BUREAU OF THE OHIO 
STATE HiGHWAY DEPARTMENT 


to react to the flashing of the red light in the traffic signal. 

After the subject had had his foot on the accelerator 
for 2 sec or longer, to allow him to get ready, the test 
supervisor pressed a button which simultaneously 
changed the traffic light from green to red, started the 
stop watch, and released the toy car at the top of the 
small incline so that it started to roll down the roadway 
toward the traffic signal. Seeing the red light, the person 
taking the test removed his foot from the accelerator as 
quickly as possible and depressed the brake. This action 
broke electrical circuits, stopped the chronoscope, and 
turned off the traffic light, while a center strip in the road 
rose and stopped the toy car. The place where the 
miniature car stopped showed the approximate reaction- 
time for the benefit of the spectators. The reaction-time 
was then read and recorded. When 
the car was replaced at the top of 
the incline, all was in readiness for 
another test. The toy car helped to 
attract attention to the apparatus. 

Although 1,461 people took the 
test, only 284 filled out question- 
naires giving their accident records. 
Of this number, 4 admitted having 
been involved in accidents causing 
fatal injuries, 70 in accidents in- 
volving personal injury, and 13 in 
accidents not involving personal 
injury. There were 145 who re 
ported no accidents over a period 
of five years, and 52 who furnished 
no information. The fact that 
approximately one-third admitted 
being involved in accidents indi- 
cates that it is possible to secure 
records of driving experience by 
the use of a questionnaire. While 
the tests of those furnishing 
accident records were too few 
in number to give definite proof, 
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indicate that slow reaction 
little to do with acci 
dent proneness. The S7 persons 
with accident records had an 
average reaction-time of 0.477 
145 with no acci- 


the y 
time has 


sec, and the 


dents had an average reaction 
time of 0.476 sec (‘Reaction 
lime in Automobile Driving, 


by Bruce D. Greenshields, Jour 
nal of Applied Psychology, June 
1936 

Tests on over 50,000 persons 
were made during 1934 by Frank 
R. Olmstead, accident research 
engineer of the Michigan State 
Highway Department. In these 
tests approximately 26,000 data 
cards were tabulated and the fac- 
tors affecting reaction-time cor 
related. From the results of his 
study Mr. Olmstead concluded 
that accidents are in direct pro 
portion to driving mileage, and 
that all motorists, regardless of 
their reaction-time, are equally 
subject to accidents. Those 
who react quickly are involved more frequently than 
those who react slowly. But the former drive more miles 
and at higher speeds, and are consequently exposed to 
more situations which may result in accidents (“‘A Study 
of Factors Influenced by Automobile Brake-Reaction 
lime,’ by Frank R. Olmstead, Proceedings of the 22nd 
Annual Highway Conference, Michigan State Highway 
Department, pages 16-27). 

[ests made on a thousand drivers in Nova Scotia show 
that people with a slow reaction-time drive more slowly, 
Table I. This bears out the findings 


Police 


as is indicated in 
of Mr. Olmstead. 


REACTION-TIME AND DRIVING ABILITY 


Che conclusion to be reached from these data is that 
reaction-time is not in itself a criterion of driving ability. 
Che numerous reaction tests set up at automobile shows 
and state fairs and in various population centers during 
the last two or three years have attracted much atten 
tion, and no doubt they have a great deal of educational 
value. But until correlated with actual driving experi- 
ence, such tests have little or no value as a measure of 
driving ability. 





Apparatus Used by American Automobile Association, 
Washington, D.C 
Two REcENT TyPES OF APPARATUS FOR MEASURING REACTION-TIME 





INSUFFICIENT TIME FOR REACTING CAUSED 
Tus ACCIDENT 
Photo of Truck-Passenger Car Crash Supplied by 
Bureau of Accident Prevention, Division of 
Columbus, Ohio 



















































Dr. H. M. Johnson, researc 
associate of the Highway R,. 
search Board, suspects that dic 
tractions play a part in driving 
but not as a result of the, 
lengthening of reaction time 
Apparently the good driver mar: 
out a program of operation for 
some distance ahead, thus fre 
ing himself from the necesgjt, 
for making a quick decision anq 
obtaining more time to react 
Now if a back-seat driver dis 
turbs his predetermined patter; 
the driver must readjust himselj 
Dr. Johnson believes that jt jx 
this additional time required for 
readjustment which causes thy 
disturbed driver to take longer 
to react. It is also true tha 
emotions such as anger or fear 
interfere with the driver's rea 
tions. 

Accuracy in estimating one’s 
own reaction-time is of prime 
importance. The slow-reacting 
driver who always makes ampk 
allowance for his slowness is a safer driver than th 
quicker but more heedless person. The drunken driver 
is not more dangerous because his reactions are slowed 
but because they are more likely to stray from the normal 

From a mechanical standpoint the wide, straight 
roads and the powerful, smooth-riding, and easily co 
trolled cars of today are safer than the older roads and 
the outmoded vehicles. But although 275,686 fewer 
TABLE I. RELATION BETWEEN REACTION-TIME AND Estima 

DRIVING SPEED 


Sreep on Open Hicuway, NUMBER AVERAG! 
ESTIMATED BY DRIVERS oF PERSONS REACTION-TIM 
In mph TESTED In sec 
Under 30 4s 0.539 
31-35 304 0.529 
36-40 384 0.519 
41-45 177 0.517 
45-60 98 518 
51-60 19 0.507 
cars were registered in 1935 than in 1929, there wer 


5,242 more deaths in 1935. This represents a decreas 
of 1.04 per eeni in registration and an increase of |/ 
per cent in accidents, and illustrates the fact that whik 
safety can be built into the highway and into the vehuck 
the factor of traffic behavior must be taken into account 


A New Model Devised by the Ohio State Highwe 
Department 





Planning the Lincoln Tunnel Under the Hudson 


General Conception and Development of Vehicular Tube Connection to New York City 
By O. H. AMMANN 


MEMBER AMERICAN Society oF Crvi_ ENGINEERS 
Cuier ENGINEER, THE Port or New York Autuority, New York, N.Y. 


S vehicular traffic across the Hudson River between 
LL New Jersey and New York City and environs 
continues to grow by leaps and bounds, additional 
highway connections are becoming necessary. Traffic 
has actually risen from 5,000,000 vehicles annually 
in 1915 to 31,500,000 in 1936—an increase of over 
500 per cent in 21 years. These multitudes of cars 
are all carried by one bridge, one tunnel, and 19 
ferries. A further increase to 40,000,000 is antici- 
pated by 1941, when the second tube of the Lincoln 
Tunnel ts scheduled to be completed. 


to traffic in 1927, and while the George Washington 
Bridge was still under construction, it became 
evident that a third highway linking New Jersey and New 
York City across the Hudson River would soon become 
necessary. Traffic in the Holland Tunnel was increasing 
at a rate which meant that its capacity would soon be 
reached. In fact, serious peak-hour congestion in the 
adjacent streets had already occurred on a number of 
occasions. It was also realized that while the George 
Washington Bridge would relieve intolerable cross-river 
traffic conditions in upper Manhattan, it would not do 
much to relieve growing traffic in the midtown section. 
The story of the fast-mounting vehicular traffic during 
the fifteen years before the depression is told in Fig. 1, 
which also brings out clearly the stimulating effect of new 
crossings. Between 1915 and 1920 the number of ve- 
hicles which crossed the river annually on the 19 ferries 
between the Battery at the southern tip of Manhattan, 
and Tarrytown, increased from 5,000,000 to 7,500,000. 
In 1925 about 12,500,000 vehicles crossed the river, and 
in 1930 about 26,000,000. Furthermore, the total trans- 
Hudson traffic continued to increase until in 1932 it had 
reached about 29 million vehicles. This increase took 
place in spite of the depression, which set in in 1929, but 
partially because of the traffic-generating effect of the 
opening of the George Washington Bridge in 1931. In 
1933 vehicular traffic dropped slightly, but since 1934 it 
has been steadily increasing with the general revival of 
business, reaching about 31,500,000 by the end of 1936. 
[tis estimated that the first tube of the Lincoln Tunnel, 
scheduled for opening early in 1938, will create its own 
traffic within a short time. On account of its limited 
capacity, this single tube is not expected to carry more 
than 5 to 6 million vehicles initially. But after 1940, 
when the second tube is expected to be in operation, the 
traffic through the tunnel should increase to more than 
‘0 million, and the total trans-Hudson traffic to about 
‘0 million vehicles. Only a relatively small and tem- 
porary volume of this traffic is expected to be diverted 
irom the Holland Tunnel, the George Washington Bridge, 
and the ferries. 
impressive as these figures may appear, they are small 
compared with the volume of vehicular traffic which 
“rosses over the East River and the Harlem River. On 
4 typical day in 1932, when about 260,000 vehicles moved 
into Mar hattan, only 40,000 came from the west across the 


S: JRTLY after the Holland Tunnel had been opened 
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In the accompanying article Mr. dmmann de- 
scribes the development of the Lincoln Tunnel proj- 
ect to its present form, and discusses the various con- 
siderations which determined its final location, the 
type and arrangement wh exits and entrances, and the 
plan of approaches. This article constitutes the first 
of a series of three independent papers taking up in 
turn the general planning, design, and construction of 
the Lincoln Thunnel. It ts abstracted from Mr. 
Ammann’ s address delivered December 16, 1936, be- 


fore the Metropolitan Section of the Society. 


Hudson River. About 120,000 crossed the East River 
alone and 220,000 came from the east across the East 
River and the Harlem River, or 5'/, times the volume 
which came from the west. This undoubtedly reflects 
the retarding effect of the less adequate facilities which 
have existed for crossing the Hudson and is a clear 
illustration of the potentialities of new links and future 
traffic across it. 


DEVELOPMENT OF LINCOLN TUNNEL PROJECT 


In 1929 tentative studies for a midtown tunnel were 
made independently by the former New York and New 
Jersey Holland Tunnel commissions and by the Port of 
New York Authority, both leading to approximately 
the same location between Weehawken and the vicinity 
of 39th Street, Manhattan. The two state governments 
then decided to merge the tunnel commissions with the 
Port Authority, to turn the Holland Tunnel over to this 
body, and to authorize it to make preliminary studies 
for such a midtown tunnel, now named the Lincoln 
Tunnel, in honor of Abraham Lincoln. The sum of 
$400,000 was appropriated for these studies. 

In 1931 the Port Authority made a favorable report, 
whereupon the state governments authorized the 
Authority to proceed with the financing and construction 
of the tunnel without further financial aid by the states. 
However, by the end of 1931, when the plans for the 
tunnel had been developed to a degree which would per- 
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mit construction to start, the general economic situation 
made it impracticable for the Port Authority to sell 
its bonds, and the financing had to be deferred. 

In the fall of 1932 Congress passed the Emergency 
Relief and Construction Act, under which the Federal 
Reconstruction Finance Corporation (RFC) was author- 
ized to aid the financing of projects of a self-liquidating 
character. The Port Authority thereupon entered into 
negotiations with RFC for the advance of construction 
funds, and early in 1933 the Engineering Board of RFC 
recommended a loan of $75,000,000. But financing 
by RFC was not carried out, as its public works activities 
were transferred to the Federal Emergency Administra- 
tion of Public Works (PWA). 

In the meantime the Port Authority staff had made 
studies which led to the conclusion that it was entirely 
feasible to build and operate a ‘“‘first operating unit,”’ 
consisting of a single tube under the river with appro- 
priate approaches and appurtenances on both sides for 
approximately half the estimated cost of the entire 
project. On September 1, 1933, the Port Authority 
entered into an agreement with PWA for a loan of 
$37,500,000, bearing interest at 4 per cent. Construction 
of the first operating unit is now well under way, and is 
expected to be completed early in 1938. 

It was realized that proceeding in this manner by 
stages would increase the cost of construction by several 
million dollars. But this might be offset in a few years 
by a saving in interest in case the traffic should not 
develop and produce the necessary revenue, and in the 
face of falling traffic even to undertake the first unit in- 
volved a risk. On the other hand, the Port Authority 
considered it its duty to aid in the creation of employ- 
ment as much as possible without endangering its credit 
standing. 

In 1935, owing to improvement in business conditions, 
the Port Authority found it practicable to float bonds, 
the proceeds of which enabled it to repay all PWA ad- 
vances and to meet further construction costs for the 


GENERAL Birp’s-EYE PERSPECTIVE OF New YorK City AND ADJACENT NEw Jersey Communities 


first operating unit. At the same time PWA agreed to 
provide an outright grant of about $4,800,000 to help 
finance extension of the first operating unit westward 
across Union City to the junction with N. J. Routes 
| and 3 in the Hackensack meadows. 

In view of the decided upturn in traffic in 1936, with 
continued improvement in the bond market, the Port 
Authority late in 1936 decided to go forward with the 
construction of the second river tube, and still more 
recently it concluded the financing of the entire project 
with a view to carrying it to completion as rapidly as 
possible. Work on the second tube is already under way, 
and it is expected that the entire project will be com 
pleted by the end of 1940. A bird's-eye perspective is 
shown in Fig. 2. 


LOCATION OF TUNNEL AND NEW YORK CONNECTIONS 


Recent observations indicate that the location of the 
tunnel, three miles north of the Holland Tunnel and 
seven miles south of the George Washington Bridge, 's 
ideal, since it represents approximately the center of 
gravity of the entire cross-river traffic within the metro 
politan area (Fig. 3). Thus the tunnel should shorten 
materially the time and distance for many vehicles which 
now travel for miles south or north in congested Man 
hattan in order to cross the Hudson through the Holland 
Tunnel or over the George Washington Bridge. On the 
New Jersey side the tunnel will give more direct access 
to midtown Manhattan from such important residential 
and industrial centers as Newark, the Oranges, Passai 
and Paterson. 

An important factor in selecting the general locatior 
for the Lincoln Tunnel was the proximity of the proposed 
vehicular tunnel across Manhattan and the 38th Street 
tunnel now under construction under the East River 5) 
the New York City Tunnel Authority. With these 
will form an arterial highway connecting New Jerse) 
directly with both the west and east sides of Manhat' 
and with Long Island. 
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Probably the most difficult part of the project was the 
planning of the approaches and highway connections, 
and determining the exact location of the tunnel. There 
were available the studies (1) of the Holland Tunnel 
commissions, made under the direction of Ole Singstad, 
M. Am. Soc. C.E., their chief engineer, and (2) those 
of the Port Authority, made by J. C. Evans, terminal 
engineer, with the assistance and advice of James Forgie, 
M. Am. Soc. C.E., consulting engineer. The two sides 
of the river presented radically different problems and 
led to a variety of solutions for the approaches and for 
the tunnel location. 

Conditions in New York were particularly involved 
Fig. 4). The act authorizing the construction of the 
tunnel specified that the entrance and exit should be 
located in the area west of Ninth Ave, between 35th and 
tist streets. As this entire area is intensely developed, 
it was essential to reduce to a minimum the destruction 
of ratable property and interference with the existing 
comprehensive railroad freight-terminal facilities. Econ- 
omy demanded avoiding destruction or reconstruction 
i the expensive piers and docks which occupy the 
waterfront and undue interference with shipping during 
tunnel construction. 

[he most formidable obstacle was offered by the New 
York Central Railroad's West Side improvement project, 
then already planned and now being carried out. These 
mprovements cover the area bounded by 34th and 37th 
streets and Eleventh and Twelfth avenues. From 34th 
eet north the tracks are carried in a subsurface struc- 

between Tenth and Eleventh avenues, making it 
ne iry to carry the tunnel approach either under or 
over the depressed section. 
welfth Avenue the city was building the West 
press Highway, the foundations of which might 

with the construction of the tunnel. The 
ty of a direct traffic connection between the tun- 
the express highway had also to be con- 

However, that plan was abandoned at an early 
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vinc How THE LINCOLN TUNNEL WILL CONNECT WITH THE CROSSTOWN AND East RIVER TUNNELS 


stage as too expensive, and also because it might create 
too much concentration of traffic on the elevated express 
highway. Ninth Avenue, the easterly boundary of the 
approach area, carries an elevated railroad, whose columns 
materially reduce the avenue’s traffic capacity. For 
this reason Ninth Avenue had to be disregarded as a 
major north and south artery for tunnel traffic. 

Finally it was essential to so locate and design the 
Lincoln Tunnel approaches as to make possible suitable 
future connections with the city’s proposed Crosstown 
Tunnel, and suitable entrances and exits to the latter 
for crosstown traffic having its origin or destination 
on the west side of Manhattan. It was desirable to so 
plan these connections that through traffic would not 
be obliged to come to the surface or to utilize city streets. 

A large number of solutions to these problems were 
offered by members of the engineering and operating 
staffs of the Port Authority, by its consulting engineers, 
and by the chief engineers of the city departments which 
cooperated with the Port Authority—the Borough of 
Manhattan, the Board of Transportation, and the Board 
of Estimate and Apportionment. Some 120 more or 
less different schemes were developed. Many of the 
earlier schemes failed to conform with one or more of 
the various requirements and limitations, and a process 
of elimination materially reduced the number. 

But before any definite selection could properly be 
made, or any one plan rendered satisfactory, it was 
found necessary to set up elaborate specifications pre 
scribing minimum traffic flow, capacities of roadways, 
and similar limitations. 

LOCATING THE NEW YORK APPROACHES 

Largely to minimize interference with existing and 
proposed railroad terminal facilities, the location of the 
tunnel exit and entrance was narrowed down to the 
area occupied by the six blocks bounded by Ninth and 
Eleventh avenues and 37th and 40th streets. Choices for 
location of the river tunnel also reduced themselves to 
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two-—one approximately in line with 34th Street, and 


the other in the vicinity of 39th Street. The first location 
would provide a greater distance between the river tunnel 
at the bulkhead line and the terminal areas, thus per- 
mitting the approach tunnels to pass under the New 
York Central improvements and emerge, with grades 
not exceeding 3'/» per cent, into open plazas in any one 
of the blocks west of Tenth Avenue. The 39th Street 
location, on the other hand, while permitting straighter 
alignment of the approach tunnels with the river tunnel, 
would necessitate location of the plazas in the blocks 
between Ninth and Tenth avenues. 

Fundamentally different ideas were developed with 
respect to the arrangement of the entrance and exit 
facilities. One group of planners aimed at decentralization 
by separating entrance and exit plazas so that they would 
be one or more blocks apart as in the Holland Tunnel, 
also by locating the plazas for the Lincoln Tunnel and 
the Crosstown Tunnel in different blocks. A second 
group, on the contrary, aimed at 
centralization of the terminal facilities 
in two or more adjacent blocks by 
segregating and merging all traffic be- 
fore it left or after it entered the ter- 
minal area. The idea of decentraliza- 
tion by separation of exit and entrances 
undoubtedly has merit, but the studies 
brought out clearly that unless such 
separation is considerable, congestion 
in the vicinity of the terminal areas 
may be as severe as in the case of a 
centralized terminal. 

All the early schemes contemplated 
the arrangement of surface plazas ad- 
jacent to one or more avenues, but it 
soon became apparent that direct and 
concentrated flow of traffic between 
tunnel plazas and the avenues should 
be minimized or eliminated altogether, 
if congestion in the avenues was to be 
ivoided. Furthermore, property costs 
could be materially reduced by avoid- 
ng acquisition of the more expensive 
properties adjacent to the avenues. 
These considerations led to the de- Fi. 4. 
elopment of a radically different idea, 





Von. 5, a 
namely, the substitution for surface plazas of func}. 
shaped depressed plazas connecting with new surface 
streets carrying tunnel traffic only. These new streets 
were planned to run north and south from the depressed 
plazas through the middle of several blocks, connecting 
with a number of crosstown streets between the existing 
avenues. 

Final choice was between two schemes based on the 
latter idea, but embracing the alternative locations 
for the river tunnel, at 34th and 39th streets, respectively 
(Fig. 5). The 39th Street location was finally adopted 
and approved by a joint committee composed of repre- 
sentatives of the city and the Port Authority, largely 
on account of its materially lower cost and lesser inter- 
ference with pier facilities and the New York Central 
Railroad improvements, and because it permitted the 
opening of new surface roadways to the south as well 
as to the north of the plazas. 

The south or exit plaza of the Lincoln Tunnel occupies 
the westerly half of the block bounded by Ninth and 
Tenth avenues and 38th and 39th streets. As a part of 
the first operating unit it will serve initially for both en. 
trance and exit traffic, but under the ultimate arrange- 
ment, which comtemplates construction of the plazas 
of the city’s Crosstown Tunnel, the entrance plaza of 
the Crosstown Tunnel will be situated in the east half 
of the same block and the Lincoln Tunnel plaza will be 
used for an exit only. The new approach roadway 
(recently named Dyer Avenue in honor of the late Gen. 
George R. Dyer, former chairman of the Port Authority) 
is located midway between Ninth and Tenth‘avenues and 
extends from 34th to 42d Street. It will serve the traffic 
leaving the Lincoln Tunnel, and ultimately the traffic 
entering the Crosstown Tunnel. A similar plan is under 
way for westbound traffic in the block between Tenth 
and Eleventh avenues and 39th and 40th streets, where 
the Crosstown Tunnel exit plaza and the Lincoln Tunnel 
entrance plaza are jointly served by a new approach 
roadway constructed over the depressed tracks of the 
New York Central Railroad. This approach has been 
named Galvin Avenue in honor of the late John F. Galvin, 
also a former chairman of the Port Authority. 

In planning the approaches to the Lincoln Tunnel, 


PERSPECTIVE OF New YORK APPROACH TO THE LINCOLN TUNNE! 
Detail of Jersey Approaches (Seen in Distance) Is Shown on Cover 
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witH EXISTING AND ProposEep HIGHWAY CONNECTIONS 


mple reservoir space has been provided to avoid traffic 
-erflow and congestion. If the Crosstown Tunnel is 
wilt, about 25 per cent of the total Lincoln Tunnel 
traffic is expected to pass directly to and from its tubes 
vithout using city streets. 




























NEW JERSEY APPROACHES OFFER DIFFICULT PROBLEM 


— of the 39th Street location in New York did 
ntirely fix the alignment of the river tunnel, for this 
iepends in part on the solution to the approach problem 
the New Jersey side. Opposite 39th Street the 
Palisades rise almost vertically to a height of about 150 
it, barely leaving space for the New York Central tracks 
long the shore. Further to the south, however, the 
asterly ridge of the Palisades drops off sharply and low 
round exists for about 1,000 ft back from the shore. 
(his space, as well as the waterfront, is occupied largely 
y railroad facilities and by the arteries of Hudson 
unty Boulevard East and Park Avenue, but sufficient 
occupied area remains for exit and entrance plazas 
with toll-collecting facilities. West of this low ground, 
the Palisades rise to a mile-wide plateau occupied by 
Union City, and thereafter slope down gradually toward 
the Hackensack meadows. 
The act authorizing the construction of the tunnel 
supulates not only that the New Jersey approach shall 
extend west of the Palisades to permit connections with 
New Jersey state highway routes in the vicinity of the 
Erie Railroad tracks, but also that entrance and exit 
hall be provided in the Township of Weehawken, 
cated on the easterly side of the Palisades. This re- 
urement, while fully justified, very materially com- 
licated the problem, because in addition to exit and 
ntrance facilities in Weehawken for under-river tunnel 
trafic, consideration had to be given to other traffic 
which might use the new artery across the Palisades. 
Chree essentially different general schemes were in- 
estigated. One would have extended the under-river 
tunnel on virtually the same straight alignment through 
the Palisades without requiring through traffic to rise 
the surface. But the connections in Weehawken, 
which would have involved merging and diversion of 
‘rate underground, introduced a controversial as well 
‘expensive problem, and accordingly this otherwise 
plan was abandoned. 
plan contemplated curving the tunnel from 
rsey pierhead line to the south to emerge at 
| the low land east of the Palisades (Fig. 5), 
nd entrance facilities were to be provided. 








Map SHOWING ALTERNATIVE LOCATIONS OF THE LINCOLN TUNNEL, 
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tersection with N. J. Route 3. Ccmpared to 
the third one, this plan had merit in that it 
would save through traffic from going over the 
Palisades. 

Neither of these two plans would have given 
Union City and other communities on top of the Palisades 
convenient access to the river tunnel or to its extension 
through the Palisades. There was also a demand for a 
better arterial highway between the top of the Palisades 
and the state highways in the Hackensack meadows. 
These considerations led to the investigation of a third 
scheme, an open-cut depressed roadway through Union 
City with marginal surface streets on each side, serving 
both as a through connection for tunnel traffic and as 
an improved artery for local as well as through traffic 
between the east and west sides of the Palisades. To gain 
height without excessive grades it was found necessary 
to develop a loop or horseshoe turn rising from the 
tunnel portal to the depressed roadway at the top of the 
Palisades, with exit and entrance plaza and toll-collection 
facilities on the low ground in Weehawken as part of 
the loop. The open-cut plan was finally approved by 
the Port Authority, as well as by committees composed 
of representatives of local New Jersey communities, and 
county and state officials. 

In the comparison, consideration was given not only 
to first cost of construction (lowest for the open-cut 
scheme), but also to cost of maintenance and operation 
(also lowest for the open cut), time and cost to the travel- 
ing public by reason of distance, grades, and curves 
(somewhat lower for the tunnel scheme), and other eco- 
nomic factors. The open-cut plan was later subjected 
to further elaborate comparative studies, largely in 
order to meet the desires of the local community. As an 
alternative to the loop, a horseshoe arrangement for 
gaining height was investigated, but was finally aban- 
doned as not meeting traffic needs as well as the loop. 

The Weehawken plaza provides for the collection of all 
tolls and, at its south end, makes a direct connection 
with Park and Willow avenues, which will serve traffic 
to and from Hoboken on the south. Starting at this 
end of the plaza, the loop viaduct structure swings to the 
east to pass over the Hudson County Boulevard East, 
and on rising grade recrosses it and Park Avenue north 
of the plaza, making suitable ramp connections with the 
main north and south streets. West of Pleasant Avenue 
the express roadway will be a depressed structure flanked 
by marginal surface streets. At Hudson County Boule- 
vard West, ramp connections are provided. A short 
distance west of this boulevard the express highway 
becomes a viaduct structure on a descending grade 
towards the west, where it makes connections with N. J. 
Routes 1 and 3 and the proposed Route 10 in the 
Hackensack meadows. 








Geology of Dam Sites in Shale and Earth 


Outlining the Limiting Factors Inherent in the Shales and in Gravel, Sand, Silt, 


ECHNICALLY, the term 
‘shale’ is perhaps limited to 
fine-grained argillaceous sedi- 


ments with well-developed, thin- 
bedded stratification, and with the 
property of splitting or parting in 
thin layers. But in this article the 
term is used in a broader sense to in- 
clude, without regard to bedding 
laminations, all fine-grained sedi- 
mentary rocks which were originally 
deposited in the form of clay or mud 
and have undergone various degrees 
of solidification and lithification by 
processes of compaction, crystalliza- 
tion, and cementation. (Slate, the 
cleavable metamorphic equivalent of 
shale, is not included.) Shales have 
a range in physical properties from 
those of clay to strong weather-resis- 
ting rock with properties approach- 


and Clay Foundations 


By Warren J. Meap 


AFFILIATE AMERICAN Society or Crvit ENGINEERS 
Proressor or Geovtocy, Massacnuusetts Instirute or TecHNo.tocy, CAMBRIDGE, Mass. 


WPA T foundation properties should 
be investigated in selecting a site 
for a masonry dam on shale? Which 
are the most vital features when the 
structure is an earth dam to be based 
on gravel, sand, stilt, or clay? Ques- 
tions such as these, of primary wz- 
portance to builders of dams, are fully 
answered in the accompanying article 
by Professor Mead. The constitution 
and physical properties of shale are dis- 
cussed in detail, and a distinction is 
made between compaction shales and 
cemented shales. Problems of bearing 
strength and elasticity, resistance to 
sliding, prevention of leakage under or 
around the dam, and preparation of 
foundations in shale are next considered. 
Foundations of earth dams are treated 
comparatively briefly, with special at- 
tention to those founded on alluvial de- 




























held film of water, and that, becaus 
of this condition, the rock is plastic 
and will deform by flow under suff. 
cient stress differential. I have de. 
monstrated this property for both 
the Ft. Union and the 

shales by closely fitting sections of 
drill core in its natural moist gop. 
dition into a section of steel] tubing 
and forcing the shale to flow out of 
a half-inch orifice by applying pres. 
sure to the end of the core by means 
of a closely fitting steel piston. Ce. 
mented shales will not flow in this 
manner. 

The tendency of compaction shale 
to disaggregate in water after partial 
drying is shared by other argillaceous 
rocks, particularly hydrated or kao- 
linized volcanic ash or fine-grained 
volcanic tuff. In this latter cate. 











ing those of slate. With gradualin- posits. This article is taken from Pro- gory is the Cucuracha formation, 
crease in grain size, shale may grade fessor Mead’s paper presented on through which the Gaillard cut of 7 
through silty shale to sandstone; September 10, 1936, at Washington, the Panama Canal was excavaied, - 
with admixtures of varying amounts D.C., before the Second Congress on and in which extensive slides oc 
of calcium and magnesium carbon- Large Dams. For other aspects of the curred owing to the plastic deforma- 
ates, shale may grade into limestone general problem, reference may be made tion of the material. Also in this tent! 
and dolomite. to a companion article, ‘Geology of general class of slakable rocks are " " 
Shales may be divided into two Dam Sites in Hard Rock,”’ published certain conglomerates having a clay pars 
types: (1) “Compaction shales,’ in the May 1937 issue. or shale matrix, as well as certain mn 
which have been consolidated by types of glacial till, particularly —_ 
compaction, with little or no intergranular cementation; those derived from the glacial reworking of shale forma =e 
and (2) ‘‘cemented shales,”’ which have undergone maxi- _ tions. ble 
mum compaction and in addition a cementation or ‘‘set- All these rocks merit careful attention in the examina elle 
ting’ process. There is no sharp line of demarcation — tion of foundations, abutments, and reservoir-rim forma rt 
between these two types. tions in arid and semi-arid localities where the water tabi oe 
: rs is deep and where partial desiccation to considerabk = 
CHARACTERISTICS OF COMPACTION SHALES rs 
Compaction shales slake and disaggregate when trai 
acted upon by water after partial or complete drying, the than 
rapidity and completeness of disaggregation being largely as fl 
dependent upon the completeness of the drying. In its from 
natural condition of saturation, core drilled from com- by e 
paction shale below the water table, when placed in water, shal 
very slowly absorbs additional water and develops ex- the : 
pansion cracks. These expansion cracks, however, may 
be due, at least in part, to elastic expansion of the rock 
Well-cemented shales do not disaggregate when placed C 
in water after previous drying. Intermediate types may tan 
crack and fall apart, particularly along the planes of tenc 
bedding, but do not undergo extensive disaggregation. stre 
Slaking tests—the treatment of dried samples by im- crea 
mersion in water—throw much light on the nature of a I 
shale and indicate the degree of care which must be exer- coef 
The 





cised in preparing foundations for concrete. 

In the case of compaction shale, it is reasonable to 
infer that in its natural saturated condition in the ground 
each constituent particle is surrounded by a tenaciously 
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CoMPACTION SHALES May Be DEFORMED BY THE WEIGHT OF SUPERINCUMBENT BEDS WHEN LATERAL SuPPpoRT IS REMOVED 
plane View of Snake Butte near Harlem, Mont. The Shale Foundation Has Failed Plastically Under the Weight of the Igneous 
Rock Butte. When Breaks Occur, the Masses of Rock Subside, Tilting Back Towards 


the Cliff and Uplifting 


lepths is possible. Rock in this class may appear ade- 
iately strong and tight in the dry condition in natural 
cposures or in excavations, but it will slake disastrously 
nder the action of water. The failure of the St. Francis 
Dam in southern California in 1928 has been ascribed by 


some investigators to the unsuspected presence of slak- 


ble argillaceous rock in one of the abutments. It is ex- 
ellent practice to make slaking tests of all doubtful rocks. 
The bearing strength of compaction shales in their 
atural saturated condition increases with the degree of 
mpaction, and the natural water content decreases as 


the degree of compaction increases. If a shale is re- 


trained, its capacity to carry load without yielding other 


than elastically is increased in proportion to the restraint, 


8 flowage can only occur when material can move away 


irom the loaded area. This fact has long been recognized 


by engineers, and the method of ‘‘floating’’ structures on 
shale by first removing a mass equivalent to the load of 
the structure has been widely used. 


CEMENTED SHALES COMPARATIVELY RELIABLE 


Cemented shales are much more reliable from the 
standpoint | bearing strength, and ordinarily will not 
end to yield by flowage under dam construction. Their 


‘trength is comparable to that of concrete, but they have 
greater elastic deformation under load than concrete has. 

It is of prime importance to investigate the elasticity 
mt ficient any shale foundation for masonry dams. 


high elasticity should be taken into account 
Ig hat deflection of the foundation under load 
101 tween full and empty reservoir can be re- 
sfactory minimum or be properly allowed 
sirable degree of elastic deformation may 


the Shale in Front 


open grout cutoffs, damage bond between concrete and 
foundation rock, and possibly produce undesirable ef- 
fects by exerting a kneading action on the shale. 

Compaction shales may be deformed by the weight 
of superincumbent beds when lateral support is removed, 
as by erosion, which may leave high steep cliffs, thus con- 
centrating the load on the shale. This condition may be 
suspected when open joints are found in the overlying 
rock. In some instances, however, the overlying rock 
may have been removed by erosion, and the fact that the 
shale has been deformed may be less obvious. Masses of 
shale which have once failed under the load of overlying 
rock are weakened and are less acceptable as foundation 
and abutment rock than similar undisturbed shale. A 
multitude of shear zones, accompanied by deep local 
weathering, is to be expected, resulting in zones of wet, 
plastic clay. Careful geological studies should be made 
in advance of design when there is any reason to suspect 
this condition. 

The irregular boundary surface between concrete and 
shale beneath a dam practically eliminates the need for 
investigating the coefficient of friction of concrete on 
shale. Investigation of resistance to sliding involves 
rather the shearing strength of the foundation shale 
along surfaces on which sliding might theoretically occur. 
It is advisable to attempt to determine the shearing 
strength of shale by testing core specimens taken from 
the foundation rock. 

A special device was constructed for investigating the 
shearing strength of shale at the Tygart Dam in West 
Virginia. It consisted of a stationary block and a sliding 
member, each containing an opening in which part of the 
shale core was imbedded. By means of car springs, an 
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appropriate load was applied in a direction perpendicular 
to the plane of movement between the two members. 
Tabulations of shearing tests of this type are of little value 
for general purposes, however, on account of the wide 
variation in the nature and properties of shales. Tests 
should be made in each case on the shale involved, and no 
reliance should be placed on results obtained elsewhere. 

Resistance to sliding ts of course increased by throwing 
the potential shear planes as deeply as possible into the 
shale, and securing an increased buttressing effect from 
the rock downstream. In constructing the gate structure 
of the spillway at the Fort Peck Dam (founded on a 
relatively soft shale), increased resistance to sliding is 
provided by a large number of reinforced-concrete dowel 
pins approximately 30 ft deep, placed in 5-ft auger bor- 
ings in the shale foundation and tied into the concrete 
floor of the structure. 


PREPARING SHALE FOUNDATIONS FOR CONCRETE 


Care should be taken in the preparation of shale 
foundations. After excavating any alluvial material 
from the stream bed, all deteriorated shale should be 





CONSTRUCTING Lock AT PICKWICK LANDING ON THE TENNESSEE, 
SHOWING FOUNDATION PREPARED FOR CONCRETI 


removed so as to expose fresh, unaltered natural surfaces. 
Ihe exposure of compaction shale to other than a satu- 
rated atmosphere results in loss of water by evaporation, 
with accompanying development of shrinkage cracks. 
When concrete is applied to a partially dried shale sur 
face, or even to one where drying has just begun, the 
surface layer slakes and forms a permanent mud or soft 
clay layer between the masonry and the rock. To avoid 
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this condition, every measure possible should be tak. 
permitting only the shortest possible tim: interval 
between final preparation of the rock surface and placing 


of concrete, and protecting the prepared surface durin, 
this interval by prompt application of a coating of a 
phaltic or other suitable waterproofing material. Labor. 
tory experiments and actual practice at Fort Peck, Most 
and at Tygart, W. Va., have demonstrated that the bon, 
between concrete and compaction shales is distinct}y 
better when the shale surfaces have been prompt 
treated with such coating. 

Compaction shales, in common with all rocks, are jn , 
condition of more or less elastic strain due to natural 
conditions, and tend to expand towards free surfaces »: 
excavations. Because of their extremely low tengij, 
strengths, compaction shales have little resistance to syc} 
elastic expansion. This results in the opening of cracks 
joints, or bedding partings near exposed surfaces, an¢ 
therefore constitutes an added reason for allowing on) 
a minimum of time between final preparation of exca 
vated surfaces and placing of concrete. 

Shale foundations in general are very satisfactory from 
the standpoint of imperviousness. The plasticity 
compaction shales under load tends either to prevent the 
formation of open joints, cracks, and fissures, or to heal 
by flowage those which may exist. Solution channels ¢ 
not occur except where soluble limestone beds are inter 
stratified with the shale. However, in the more compact 
types of compaction shale, a minor number of open joints 
may exist and should of course be grouted. Cemented 
shales may have open joints, fractures, fissures, or shear 
zones, which should be grouted to prevent leakage. 

Because of the laminated structure of most shales 
their low coherence along bedding planes, low tensik 
strength, and plastic and elastic properties, grout pres 
sure should be kept at a safe minimum. Pressures shou! 
be limited to the load of the rock and dam above th 
level of grouting, as excessive grout pressure may lift 
deform the mass. 

In shale foundations and abutments containing inter 
stratified layers of sandstone, particular attention should 
be given to the condition of the shale immediately below 
such layers. As these sandstone beds are in general 
permeable, they are often the locus of movement 
ground water, and frequently the shale layer immediate!) 
beneath is softened and deteriorated. 

Under the attack of surface weathering, compacty 
shales revert to clay by slaking under alternate drying 
and wetting, elastic expansion, and absorption of mots 
ture. The depth of weathering is limited by the imper\ 
ousness and insulating properties of the resulting cla) 
mantle. In shales intermediate between the compactio! 
and cemented types, weathering penetrates more rapid)) 
into the least cemented layers. Interstratified beds 0! 
highly compacted shales which are only in an initial stat’ 
of cementation may revert to a condition of low-grac 
compaction for considerable distances into the abutments 
while the cemented shale above and below remaits 
sentially unchanged. Well-cemented shale has 4 
siderable degree of resistance to weathering and may stanc 
exposed in natural cliffs in the manner of sandstone 4 
limestone, but when completely weathered, it reverts | 
a residual clay. 


TYPES OF FOUNDATIONS FOR EARTH DAM> 


In earth dams founded on rock, the problem of bear": 


strength in effect disappears, but the problems 0! 
age through rock under and around the structure a" 


different from those just discussed for a © 
Resistance to sliding on or within the § 
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of Hydraulic Fill, Showing Clay Balls in Sand 
ViEws SHOWING CHARACTERISTICS OF SAND AT THE Fort Peck DAM 


mized, 
than the foundation. 

In considering construction of an earth dam on alluvial 
leposits of river valleys, it should be kept in mind that 
these are stream-borne products derived from erosion 
‘the surface of the drainage basin and varying in char- 

ter with the nature of the terrain from which they are 
lerived, the shape of the valley, and the gradient of the 
stream. In terms of particle size, materials range from 
ue boulders in the mountain streams; through cobble, 
ravel, and sand in the less rapid watercourses; to silt 

| the finest colloidal clay, interstratified with sand, on 
the flood plains of sluggishly moving rivers. Similar 
lavs having high colloidal content are found in lake de- 
sits, in glacial clays, and in certain types of glacial 


it 


i as the structure is itself weaker in shear 


[he treatment of earth-dam foundations which con- 
ist of boulder deposits, gravel, sand, or mixtures of these 
materials, involves only the question of the control of 

ikage through the foundation. Materials of this type 

ive a bearing strength and a resistance to deformation 
ind sliding which are superior to the earth dam itself. 
However, this type of foundation material is pervious and 
lls for thorough field and laboratory investigations of its 
permeability, including, where possible, permeability 
tests on “‘undisturbed”’ samples, inferences as to probable 
permeability based on mechanical analyses, and, in 
special instances, field measurements of the rate of flow 
| water through the material. 

Construction of earth dams on flood-plain deposits 
ntaiming fine sand, silt, and clay in varying propor- 
is, presents a variety of problems and calls for a care- 
' survey and thorough study of existing conditions. 
ertain fundamental properties of the several types of 
vial materials will now be briefly summarized. 


PROPERTIES OF SAND, SILT, AND CLAY 


Xiver-deposited sand is characteristically laid down 
"ith a high percentage of voids. This open-packed sand 
susceptible to compaction under the load of a dam, but 
Une unt of compaction which it will undergo under a 
not proportional to its initial percentage of 
Laboratory experiments on the sand of the flood 
fort Peck Dam site indicate that a compac- 
umately 8 per cent of the thickness of the 
expected under the load of the dam. 
vise deposited in a state of open packing. 
le of compaction and increases in bearing 
tability therewith. 
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Cross-Bedding in River-Deposited Sand 


Compaction of sand and silt is dependent on the escape 
of the contained water. With slow application of load 
and adequate opportunity for escape of water, consolida 
tion occurs and produces increased bearing strength and 
resistance to deformation, but if the load is applied too 
rapidly to permit the escape of water, or if such escape 
is inhibited by less pervious materials, the open-packed 
sand and silt tend to flow out from under a superimposed 
load. It is therefore important that every reasonable 
provision be made to insure escape of water from sand 
and silt in earth-dam or embankment foundations. 

Where impervious surface layers of clay or clayey soil 
are present, special provision should be made to insure 
opportunity for adequate upward drainage of the water 
pressed out of the foundation by the weight of the struc- 
ture. In some cases toe-drainage is adequate; in other 
cases gravel or rock-filled drainage trenches cut through 
the surface layer are desirable; and in extreme cases the 
stripping of the impervious layer from the entire area of 
the dam may be indicated. 

Clay is inherently plastic and has the properties of a 
viscous fiuid. It tends to flow from beneath an applied 
load to points where the load is less. Its initial movement 
may be extremely slow and may continue unnoticed over 
a considerable period of time, to be culminated by a 
period of rapid movement. Clay appears to have a cer 
tain inherent capacity to resist deformation, but when 
loaded beyond this limit to the point of initial move- 
ment, its resistance to further deformation is very much 
less than the initial resistance of the undisturbed mass. 

Clay undergoes compaction under load, but the rate is 
much too slow for the engineer to make use of this phe 
nomenon in design or construction. Furthermore, the 
product, although stronger in shear, is still plastic. Clay 
must be considered to be potentially a viscous fluid hav- 
ing little bearing strength unless adequately restrained 
on all sides, and incapable of safely and permanently 
supporting more than very moderate loads. Countless 
examples of the natural failure of clay foundations under 
over-steepened river bluffs are to be observed. 

Much attention has been and is being given to in 
vestigations of the bearing strength of clay in the field 
of soil mechanics, and excellent progress has been made 
in developing methods of analysis of clay foundation 
conditions by investigation of the distribution of shear 
ing stresses, and by measurements of shearing strength, 
elastic properties, and degree of compaction. Analyses 
such as these lead to the quantitative determination of 
safe load factors. 








Operating Characteristics of Cars on Grades 
Balanced Grades Up to Six Per Cent Cause Negligible Increases in Operating Costs 


By Joun A. Oakey 


Associate Memser AMERICAN Society or Crvit ENGINEERS 
Instructor, DepartTMEeNT or Crvit Encineertnc, Cotumpia University, New York, N.Y. 


ARIOUS attempts have been 

V made from time to time to 
prove or disprove the theory 

that grades increase the cost of oper- 
ating motor vehicles. Many au- 
thorities hold that grades increase 
such costs because gasoline consump- 
tion is greater on plus grades, while 
any saving in gasoline on minus 
grades is offset by increased wear on 
the brakes. But Prof. H. B. Shaw 
of North Carolina State College, in 
his article, “‘Highway Grades and 
Motor Vehicle Costs,”’ in the 1932 
Proceedings of the Highway Research 
Board, showed that, according to 
tests he had made on one car, 
grades up to a certain magnitude 
caused no increase in operating 
costs. This is corroborated by the 
tests described herein, analyzed by 
a method for which I am indebted 


YRADE determinations are vital in 
modern highway design, governing 

in large part, as they do, expenditures 
for cuts and fills. Since the justifica- 
tion for such expenditures rests chiefly 
upon resulting economies in automobile 
operation, measurements of the effect of 
grades upon operation costs are very 
important. In the accompanying article 
Mr. Oakey outlines two series of tests on 
late-model passenger automobiles. The 
Sirst series determined the ‘‘floating”’ grade 
down which a given car can travel with the 
throttle closed and without the use of 
brakes. The second group fixed approxt- 
mately the relationship between amount 
of grade and gasoline consumption. 
While the tests described are incomplete, 
they tend to show that balanced grades up 
to 6 per cent cause negligible increases 
in gasoline consumption and tire wear 
and no increase whatever in the items of 


drum-axle housing is supported o» 
ball bearings and its torque is take, 
up by a fabricated triangular bean 
connected to an automatic Weighing 
device through suitable linkages 
Wind velocities comparable to roa 
service can be attained by operatic: 
of the centrifugal fan which blows 
air over the front of the car under 
test. 


TRACTIVE EFFORT AND RESISTANCrs 


The tractive effort of a car engine 
must be sufficient to overcome th: 
three types of resistance to which 
the car is subjected, namely, rolling 
resistance, air resistance, and grad 
resistance. This relation may be 
expressed by 


E=R,+R,=R, 
The tractive effort may be plus or 





to Prof. Shaw. Despite the fact 
that the tests are incomplete, they 
illustrate certain extremely important operating char- 
acteristics of the modern car on grades. 

The tests referred to were made on nine different 
makes of modern (1936) passenger automobiles under 
the supervision of Neil MacCoull at the Beacon (N.Y.) 
laboratory of the Texas Company. The chassis dyna- 
mometer used at the laboratory is shown in the accom- 
panying Fig. 1. The car to be tested is run onto the 
weighing scales and is then moved forward until its rear 
wheels rest directly over the dynamometer drums where 
it is anchored securely with four wire cables. 

The dynamometer drums, which are operated by the 
rear wheels, are made of compressed fiber strengthened 
and weighted with cast-iron rings, and are mounted on a 
spiral-beveled axle. The power developed by the car is 


transmitted to the drums and thence to the axle, which 
in turn transmits power through a regular truck propeller 
shaft and gear box to an electric generator and then 
through a second propeller shaft, axle assembly, and belt 
The 


connection* to a large centrifugal fan or blower. 


3 Traction Scale — 





brake wear and oil consumption. 





minus, depending on whether the 
grade resistance is of sufficient 
negative magnitude to counteract the sum of the other 
two resistances. 

Rolling resistance is the resistance to movement of th 
car along a level roadway with the clutch disengaged 
It is influenced by so many factors that average values 
must be assumed for it. Some of these factors are the 
weight of car, type of lubricant, temperature, type and 
inflation of tires, type of road surface, and velocity. 

Air resistance varies according to the formula, 


In this formula, K is an experimentally determined con 
stant depending on the shape of the car; A is the cars 

projected frontal area in 
= square feet; and J is its 
velocity in miles per hour 
Studies by Professor W. F. 
Lay, of the University oi 
Michigan, on various 
shapes of car models in 
dicate that for the modern 
partially stream-lined car, 
K varies from 0.0005 to 

































































/ 0.0008. A conservativ: 
. Prattorm Scate-s]| Y, - - value of 0.001 will be 
5 = \) i Ley | used for K in this article 
1 Grating ' 9 ee cable | | = The projected area of the 
dhe S 4 4+. :. + <r — Truck Axle car will be assumed as 2) 
; Torque Beam / sq ft. : 

, hog - | 6 {| © Grade resistance toa 
‘ maniinge } « i /\| vehicle is given had the 

\° raction Drum \ i ; ' i\ - " 
4 Truck Ante Electric Generator N\ well-known formula 3 
"| Transmssion — Air Heaters= ! X R, = +70 TG. . (3 
am a 4 | Reversing Linkage Shutters —> ; J ‘ 
td : Se . in which T is the weight o! 


ScHEMATIC ELEVATION OF CHASSIS DYNAMOMETER I 
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ile in per cent. This resistance may be plus or 
pending on whether the vehicle is traveling on 

r minus grade. 
» these considerations, the total tractive effort 
r engine (Eq. 1) becomes, 
E = R, + 0.025V? + 207G, 


irsepower developed becomes 
[4] 


rhe first series of tests was run to determine the ‘‘float- 
srade down which cars can travel in high gear at a 
siform speed of 40 mph with the throttle closed and 
without the use of brakes. The data gathered from dyna- 


‘ometer tests on the cars are given in Col. 3 of Table I. 


eI. Froatrinc GRADES FOR CARS AT SPEEDS OF 4() MPH 





THROTTLE THROTTLE CLOSED, 
CLOSED, ENGINE FIRING 
ENGINE — 
Not Rolling Total FLoat 
CaR FIRING Trac- Resist- Tractive ING 
WEIGHT Traction tion ance Effort GRADE 
aN In La in Lb in Lb R-in Lb Ein Lb % 
Col. 2 (Col. 3) (Col. 4) (Col. 5) (Col. 6) (Col. 7) 
; 000 195 183 23 — 160 6.6 
4.040 222 209 24 — 185 
3,150 218 205 19 — 186 8.7 
4 3,310 1s4 173 20 — 153 7.3 
4.210 210 197 25 —172 6.5 
3 090 166 156 18 — 138 7.3 
610 208 196 21 —175 7.4 
‘ } 360 187 176 20 — 156 7.3 
200 180 169 19 —150 7.4 


\ more complete test on Car 8 gave the data shown in 
fable II. It will be noted that at high speeds the trac- 
is essentially the same regardless of whether the 
gine is firing or not. At 40 mph the traction when the 
ngine of Car 8 is firing is 94 per cent of the traction when 
t is not firing. If this factor, 94 per cent, is applied to 
the tractions of the other cars when the throttle is closed 
und the engine is not firing, the tractions given in 
Col. 4 of Table I are obtained. 
\ test at 40 mph on Car 8 with the transmission in 
neutral showed that the rolling resistance of the rear 
wheels on the dynamometer drum was 20 lb. The rolling 
resistances of the other cars were not determined, but no 
great error will be introduced if it is assumed that 
rolling resistance varies directly with the weight. From 
this assumption, the rolling resistances shown in Col. 5 
| Table | were obtained. These values subtracted from 
Col. 4 give values for the various tractive efforts in 
Col. 6. When the cars are going downhill at 40 mph, with 
the car in high gear, the throttle closed, and the engine 
firing, these tractive efforts are drags and are therefore 


Taste Il. OsBservepD RELATION BETWEEN TRACTION WITH 
AND TRACTION WITHOUT ENGINE FIRING, Car 8 


TRACTION IN LB 





AR —_——_-— ——~ 
SPEED Engine Engine 
In mph Not Firing Firing 
150 120 
170 150 
+ 187 76 (interpolated) 
204 200 


marked minus. I believe that the conditions on which 
‘ol. 6 is based very closely approximate those actually 
occurring when a car is ‘floating’ down a grade. 

From the data in Cols. 2 and 5, Table I, the ‘‘float- 


ig grades down which the cars can travel at 40 mph 
without the use of brakes were determined. A rolling 
esistance of 30 Ib per ton will be assumed. This value 


“iTesponds to the rolling resistance on good concrete at 
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40 mph. The maximum allowable grades for the vari 
ous cars, computed by substituting the proper values in 
the basic equation, 
E = R, + 0.025V? + 20 7G, 
appear in Col. 7 of Table I. 
EFFECT OF GRADES ON GASOLINE CONSUMPTION 


A second series of tests was run to determine the effect 
of grades upon the gasoline consumption of modern cars. 
Complete tests were run on Cars 5 and 8 only. The 
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Fic. 2. RELATION BETWEEN GASOLINE CONSUMPTION AND 


DEVELOPED POWER 


results of these tests are shown in Col. 2 of Tables III 
and IV. The grades indicated in Tables III and IV 
are merely those equivalent to the loads placed on the 
dynamometer. In Col. 3 they have been reconverted 
to grade resistances in pounds by the use of Eq. 3. To 
these grade resistances have been added rolling re- 
sistances of 25 Ib and 20 Ib for Cars 5 and 8, respectively, 
giving the total tractive efforts shown in Col. 4. These 
tractive efforts have been converted into developed horse- 
power, as shown in Col. 5 by the use of Eq. 4. In 
Fig. 2 the gasoline consumption in gallons per mile is 
plotted against horsepower for the two cars. 

From the data presented in Fig. 2, it is possible to de- 
termine what the gasoline consumption on various actual 
plus and minus grades would be, assuming the rolling 
and air resistances the same as in the analysis of the first 
series of tests. The total tractive effort is given by Eq. 1., 
and the developed horsepower by Eq. 4. The gasoline 
consumption is secured from Fig. 2. The results of these 
computations appear in Tables V and VI. 

Since automobile trips are always round trips, and 
since most motorists follow the same route going both 
ways, the effect of any grade on gasoline consumption 
may be taken as the amount the average consump 
tion uphill and down exceeds the consumption on the level. 
For instance, let us assume that Car 5 must pass over a 
stretch of 6 per cent grade on a certain trip. Going up 
grade, the gasoline consumption is 0.148 gal per mile, 
while going down it is 0.050 gal per mile. The average 
of these two values is 0.099 gal per mile, an excess of 


TABLE III. OBSERVED RELATION BETWEEN GRADES AND GASO- 
LINE CONSUMPTION FOR CAR 5, AT 40 MPH 


No Allowance Made for Air Resistance 


GRADE ROLL- 
RESIST- ING TRACTIVE DEVEL- 
Gas Cons. ANCE ReEsIsT- EFFORT OPED 
GRADE Gal per Rog in ANCE Rg + R; Horse- 
q Mile Lb R- in Lb in Lb POWER 
10.7 0.176 451 25 476 50.8 
0.137 209 25 324 34.6 
3.5 0.113 147 25 72 18.3 
0.0 0.079 0 25 25 2.7 
—2.5 0.061 —105 25 — 80 — 8.5 
—4.7 0.047 — 198 25 173 —18.4 
—6.7 0.034 282 25 — 257 —27.4 
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0.004 gal per mile over the gasoline consumption on the Taste V. Compurep RELATION BeTweeN Grapes ND Ga 
JAW 

















level. The results of similar computations are given in LINE CONSUMPTION FoR CaR 5 aT 40 mup 
rable VII and in Fig. 5 Grape Torat Trac- 
From these two series of tests, several valuable con- Cosse = Basuranes wis Byvces = =6eate Gre Com 
f : , a . % R, in Lb Ein Lb Power Gal per M 
clusions can be drawn. In the first place, it may safely a 
7 ; 7 295 398 42.5 0.158 
- 6 253 356 38.0 0.148 
5 211 314 33.5 0.139 
4 168 271 28.9 0.129 
3 126 229 24.4 012) 
me 2 s4 187 19.9 0.112 
0.010 1 2 145 15.5 0.103 
0 0 103 11.0 0.095 
4 =~ - & 61 6.5 0.086 
= = = OS 19 2.0 0.077 
% ocos —3 —126 - 23 — 2.5 0.070 
e -—4 ~ 168 — 65 — 6.9 0.063 
; —5 —211 - 108 +11.5 0.057 
: 6 - 253 ~150 —16.0 0.050 Lame 
¢ 0.006 ‘ — 295 — 192 —20.5 0.044 ” rth 
5 om , _ he 
5 lo those who believe that the additional resistance va | 
on . . . . ? 4 
5 caused by grades increases tire wear, it should be pointes —— 
~ 0.004 out that the modern car can be equipped with new tires — 
; at a cost not exceeding $40. Since such tires, wher —— 
: properly maintained, will last for 20,000 miles, the tire = 
a . ‘ . . r > 
§ 0.002 cost is 0.2 cent per mile. Compared with the wear cause; nie 
e wu ra) “1 
by the innumerable stops, starts, checks, and acceler we , 
P TasLe VI. Computep RELATION BETWEEN GRADES AND Gas coun! 
LINE CONSUMPTION FOR CarR 8 at 40 pH ated, 
0 1 ; 2 3 “4 5 =6 «7 GRADE Tora Trac- M Op 
Grade, in Percentage GRADE ReSISTANCE rive Errorr Horse- Gas Cons shoul 
% Ry, in Lb Ein Lb Power Gal per Mile cross 
Fic. 3. RELATION BETWEEN EXCESS GASOLINE CONSUMPTION - 235 325 34.6 0.113 Be 
AND GRADE 6 202 292 31.1 0.101 
5 168 258 27.5 0.092 Am 
be stated that the modern car can travel down grades as ; a oe oh a —— 
steep as 7 per cent at 40 mph without the use of brakes. 2 67 157 16.7 0.070 ae 
| If the roadway is rougher than good concrete, or if the : = = re — be pr 
| speed is higher, grades greater than 7 per cent may be 1 ~ 34 bo ee He = fe 
: descended without the use of brakes. Therefore, if -2 — 67 23 2.5 0.051 — 
| highway engineers adhere to a maximt de of 6 pe 2 a> oe mp a the | 
ghway eng rs aximum grade Of © per -4 — 134 ~ 44 — 4.7 0.042 at f 
cent, braking will not be necessary at normal speeds. —5 — 168 — 78 — 8.3 0.038 x 
It may not be possible to draw accurate conclusions > =e aes a3 by po ro 
regarding gasoline consumption from tests on only two he 
cars. However, these tests suggest certain valuable con- tions to which tires are subjected, the wear caused by oh 
clusions, since Car 5 is a typical modern heavy car and grades must be negligible. Tests prove that oil con vr 
Car 8 is a typical modern light car. In Fig. 3 it will be sumption is affected only by engine speed, not by power half 
na 


noted that gently rolling grades up to 3 per cent cause a output. 
reduction in gasoline consumption for Car 5. The same In conclusion, it may be stated that grades up to § 
is true for grades up to | per cent for Car 8. Above per cent cause no increase in brake wear or in oil con- 


to i 
tion 


these grades, gasoline consumption is increased. On a sumption. Also, despite the fact that gasoline consump aon 
6 per cent grade, the excess gasoline consumption is tion is increased slightly, and tire wear perhaps to some a 
0.0042 gal per mile for Car 5 and 0.0078 gal per mile for extent, these increases are so small as to be negligible ti a 
Car 8. On a 6 per cent grade a mile long, the additional However, it cannot be denied that, when trucks impede -- 
gasoline consumed in the two miles traveled up and down the movement of traffic or when roads are slippery with 


the grade would be 0.0084 gal for Car 5 and 0.0156 gal 
for Car 8. With gasoline priced at 20 cents per gal, this 
represents costs of 0.168 and 0.312 cent for cars 5 and 8, 


TasBLe VII. Excess GASOLINE CONSUMPTION UP AND DOWN 
GRADES AT 40 MPH 











respectively. Compared to the total cost of motor- / races _- aes 
vehicle operation, these costs are insignificant. Their en en “ee pega Recess Ges 
insignificance is further emphasized by the fact that the Grape oil Cone bet ee pe Comm estate 
motorist rarely meets a 6 per cent grade a mile long. . ny ia, gets . 
Paste IV. Opservep RELATION BETWEEN GRADES AND a po Yo A 0 0008 
GASOLINE CONSUMPTION FOR CAR 8 AT 40 MPH #3 0.0955 0.0005 0.062 0 pool 
(No Allowance Made for Air Resistance) pe Hi Hy a ; o0s 
GRabe ROLLING TRACTIVE Dever ae 0.089 0.606 ° rs on 
Gas Cons Restst- Resist Errort OPED id 0.108 9.099 Orne = 
De Gal per ANCE ANCE Ry, + R; Horse - : . 
Mile RyinlLb Rein Lb in Lb POWER grades are to be avoided, since under these conditiom 
0.128 30 20 350 38.3 they increase driving costs and hazards. ; 
yo - ~~ _~ 2 Acknowledgment is again made to Mr. MacCoull 0! 
0.051 0 20 20 2.1 the Texas Company for running the tests upon hich thes 
nye ! - + ay paper is based, and to Professor Shaw of Nortli Carolina 
0.012 282 20 262 28.0 State College for suggesting the method of analysis us 














































RESUMABLY a straight line, 
the tri-county line separating 
the New Jersey counties of 

mden and Gloucester on the 

thwest from Atlantic County on 
the southeast (Fig. 2), is about 
twenty miles long. The exact lo- 
ation of the line had been in doubt 
for many years, and in fact the few 
existing monuments that marked it 
were not all known to the county 
ficials. In many localities it was 
impossible to determine in which 

unty property holdings were situ- 
ited, and there was much divergence 

{opinion as to how far each county 
should maintain the roads which 
rossed the line. 

Beale M. Schmucker, Assoc. M. 
\m. Soc. C.E., county engineer of 
Camden County, proposed that a 
survey be made from which it would 
be possible to determine the location 
f existing marks, and establish a 


the three counties. 


facilitate accurate surveying. 


straight line to form the basis of an agreement between 
He organized an emergency proj- 
t for this purpose and requested the advice of the 
New Jersey Geodetic Control Survey as to the proper 
procedure to put the plan into operation. The Sur- 
ey recommended that a complete traverse loop be 
established, extending along each side of the county 
at a distance of approximately a mile and a 

half and following convenient highways and railroads 
A traverse connec- 
tion was to be made between the two sides of the loop 
along each important road or highway crossing the tri- 
unty line, and the entire network thus developed was 
be tied in wherever possible to the triangulation sta- 
ions of the U.S. Coast and Geodetic Survey. ATLIS 
rhe survey methods used were to be in accordance mT 
with the specifications of the U. S. Coast and Geodetic 


YS AND RAILROADS WERE FOLLOWED TO 
A\CILITATE ACCURATE SURVEYING 


By Putuip Kissam 


Y, pt achdpawees of the plane-co- 
ordinate system are again demon- 
strated by Professor Kissam in connec- 
tion with the recent establishment of a 
straight boundary line for three New 
Jersey counties where the original mark- 
ers were not properly lined up. By 
utilising this system it was possible to 
base the entire survey control for the 
work on the fundamental triangulation 
net of the U.S. Coast and Geodetic 
Survey without resort to anv geodetic 
computations. The coordinate system 
also made it relatively easy to locate the 
most probable position of the boundary 
as a straight line such that the sum of 
the squares of its rectangular offsets 
to existing monuments should be a 
minimum. In other words, the method 
of least squares was utilized. The 
resulting general formula, as applied by 
Professor Kissam, unquestionably will 
be very helpful for use elsewhere. 


TABLE I. 


TRAVERSE No 
ATL-14 


ATL-16 
ATL-17 
ATL-18 
ATL-21 
BUR- 2 
BUR- 3 
CAM-10 
CAM-11 
CAM-12 
CAM-13 
CAM-14 
CUM- 1 
GLO- 3 
GLO- 4 


GLO- 5 
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Geodetic Control for a County Line 
Plane-Coordinate System Facilitates Work of Establishing a Straight Boundary 
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Survey for second-order work. In 
order to effectuate this plan, the 
New Jersey Geodetic Control Sur- 
vey offered the services of a super- 
visor in that district and supplied 
a pair of its own steel tapes, which 
were compared each month under 
the direction of the Survey with a 
master tape standardized by the 
U. S. Bureau of Standards. 

In accordance with this plan, 
reconnaissance was made for the 
traverses, and pairs of monuments 
were built at short intervals along 
the lines. The monuments of each 
pair were placed approximately a 
quarter of a mile apart for the pur- 
pose of giving direction as well as 
position control. One pair of monu- 
ments was located on each cross 
connection so that the tri-county 
line fell between them, as nearly as 
could be determined. While the 
field work was in progress, the U. S. 


Coast and Geodetic Survey established an arc of triangu- 
lation extending from Newport to Freehold in such a di- 
rection that it completely covered the tri-county line. 
Wherever possible, the monuments established for the 
traverse were used for triangulation stations, and where 
this was not possible the Bureau established triangula- 
tion stations near the traverse line. Such stations were 
connected with the traverse net by the field party engaged 
in measuring the traverses. 


SUMMARY OF LENGTHS AND CLOSURES OF 
Tri-CouNTy TRAVERSES 


LENGTH IN RATIO OF 
MILES CLosuRE 
4.280 1; 20,751 
5.249 1: 18,019 
5.200 1: 10,965 
4.464 1: 28,535 
3.266 1: 48,581 
4.102 1:39,452 
3.754 1: 18,460 
4.757 1: 19,826 
6.968 1: 19,592 
3.805 1: 45,704 
2.917 1: 27,748 
6.726 1: 27,548 
4.299 1:17,273 
3.000 1:14,132 
4.530 1; 27,560 
4.290 1: 85,809 
2.549 1: 41,039 
4.362 Average ratio.. 1: 30,058 


During the work the field party learned from contact 
with local persons of six existing county-line monuments, 
each of which was recovered and made part of a traverse 
loop connected with the traverse net. 


TRAVERSE COMPUTATIONS 


It was decided that the computations should be made 
entirely by the New Jersey Geodetic Control Survey 
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he geographic positions 
of the triangulation sta 
tions were reduced to the 


New Jersey system of 
plane coordinates, and 
the geodetic azimuths 


established at these sta- 
tions were converted into 
grid azimuths on the 
same system. Each grid 
azimuth as thus deter- 
mined was carried 
through the angles of the 
traverse to the grid azi- 
muth at the next nearest 
triangulation station. If 
comparison with the final 
azimuths showed a total 
error of less than 3 sec 
per angle, the discrep- 
ancy was distributed 
equally among the angles 
of the traverse. 

With the new azimuths 
thus obtained, the lati- 
tude and departure of each course were computed, and the 
error of closure determined. If the closing error was less 
than one part in 10,000, the error in latitude and the 
error in departure were distributed throughout the line 
in proportion to the lengths of the various courses, and 
the final coordinates of each monument were thus com- 
puted. All traverses run satisfied these requirements 
for closure. Similar methods were applied to the 
traverses connecting the old tri-county line monuments, 
and thus the positions of these markers were expressed 
in terms of the New Jersey system of plane coordinates. 
A list of the traverse closures appears in Table I. 


LINE OF UNIFORM AZIMUTH ADOPTED 


From the coordinates of the monuments on the old tri- 
county line, as thus determined, it was ascertained that 
a line connecting them would be far from straight. It 
was thought that all interests would be best served 
if an agreement were obtained among the three counties 
and ratified by the New Jersey Legislature establish- 
ing a new straight boundary to replace the old one. The 
plan of adopting a line of uniform azimuth on the co 
ordinate grid rather than 
a geodetic line seemed to . C 
present evident advantages, 
and a test was made to dis ~ 
cover the extent of the vari < 
ance between the two. Al 
though the county boun- 
dary was twenty miles long, 

a straight line on Clarke's 

spheroid of 1866 and a G 
straight line on the plane 
coordinate system originat- 
ing and terminating at the 
same points diverged at the , 
middle only 0.12 ft, or one 
part in 440,000 

Since copies of the original 
field notes indicated that the 
surveyor while setting the 
original monuments had 
endeavored to establish a 
straight line, it was appar- 
ent that the new line should 


Fic. 1. ILtustratinc De 
VELOPMENT OF EQUATION FOR 
Proposep Tri-County LIN! 


Front-Contact Man Checks Position of Pin While 
Tension Man Watches the Spring Balance 
FRONT AND REAR CONTACTS OF TAPING PARTY AT WorRK 





One Man Can Make Rear Contact and Read 0 
the Temperature to the Chief of Party 


be a straight line averaging the old monuments. Th, 
coordinate system made available a very simple solu 
tion by the method of least squares. 

Let the equation of the tri-county line (Fig. 1) be repr 
sented by the general equation: 


y=a-+t mx 
where m = tan y 
Vi — a — MX 


Then the offset 0, = — —- 
V1 + tan’*y 


n ali = -~\2 n J e \s 
Let U = 02 = > (® a =] - > Gs a — mx,\ 


i V1 + tan? ¥ 1 Vi+tm / 


Differentiating with respect to a and setting the result 
equal to zero, 





n n 
> % > 
g = -——-g- van (2 
n n 


This shows, as was to have been expected, that the tn 
county line must pass through the center of gravity o! 
the old monument positions. 

In order to determine the slope of the line, a may be 
eliminated by shifting the coordinate axes to the center 
of gravity. Equation 1 then becomes 


where x, and y, are now coordinates with respect to tit 
center of gravity. Differentiating with respect to ™ 
and setting the result equal to zero, 


n o n 
m* >> yy, x + m (Sa —> »,? 
I I i 


o 
> 9 Y 1 
4 


Tee” 





Let p _ > x*; qd ras > He: 7, = 
1 1 
Then m? = — A m—1l1=0.. 








N o. 6 Civit Eno: 
racting the average of the coordinates of the 
nents (that is, the coordinates of their center 

from the original coordinates of the monu- 
coordinates of the monuments with respect 
ter of gravity are determined. These values 
sed to compute the quantities p, g, and r, 

when substituted in Eq. 3 will give the quantity m. 
» can now be solved for a. This procedure 

juation of the proposed tri-county line as 


| 1.110430993 x — 1,872,545.126 


juivalent to 


Solving this equation simultaneously with the equa 

{ the lines determined by the pairs of monuments 

he crossroads, the coordinates of the intersections 

monumented lines with the tri-county line may 

tained. Finally, the difference in the bearings of 

two lines in each case gives the angle between them 
intersection. With this information the new 
be marked on the ground. 


PROPOSED LINE MAY BE DESCRIBED SIMPLY 


ugh the longer description given at the end of 
rticle was recommended by the New Jersey Geo- 
Control Survey, the only absolutely essential de- 
would be as follows: ‘‘The line, 
essed in terms of the New Jersey 
tem of plane coordinates as set forth 
Chapter 116 of the New Jersey Pam- 
t Laws of 1935, is as follows: 


10430993 x — 1,872,545.126 
() <a 5512331 vy + 1,686,322.822 


e extends from the northerly line 
mberland County to the southerly 
Burlington 


the tri-county 
is described and 
ermanently to 
tic control 
the United 

position 


( 


wain be 
wy, 
. 
fla 
Scale in Feet 
| ¥ 6000 
Fi Fic. 2. PRoPposED BouND 
’ } aRY LINE SEPARATING 
CAMDEN AND GLOvU- 


CESTER COUNTIES FROM 
ATLANTIC County, N.J. 
%, Offset Figures Refer to 
Rectangular Distances to 
Z \, Existing Monuments from 

Recommended Line 
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in doubt, no matter how many monuments might be lost or 
disturbed. It is inconceivable that so many triangulation 
stations of the U. S. Coast and Geodetic Survey and 
control monuments of the New Jersey Geodetic Control 
Survey might be lost that it would be impossible to re- 
establish the line, as every station of these surveys acts 
as a witness. It is also possible for any surveyor to 
determine where the tri-county line will cross any parcel 


LEGEND 
Existing Tri-County Monuments (CL. Mon.)--@ 


Other County Line Monuments 


USC 465 Triangulation 
NJG 
Lor tr 


Stations 
S Monuments 


Traverse 


























f bliry 


nected his survey of that 


parcel to the control 
monuments of either of 
the two organizations 
mentioned. 

The recommended 
description of the 
county line is as follows: 

“Beginning at a point in the north- 
erly line of Cumberland County, said 
point bearing S 42° 26'48.5" E 
1,720.656 ft from Cumberland County 
Boundary Monument No. 6, and 
bearing N 42° 26’ 48.5" W 990.508 ft 
from Cumberland County Boundary 
Monument No. 7, and said point 
having the coordinates: 


x = 1,910,002.11 
y = 248,380.42 


and running: 

“Thence N 42° 00’ 16.77” E 105,089.17 ft to a point in 
the southerly line of Burlington County, said point 
bearing S 50° 38’ 54.2” E 1,088.230 ft from Burlington 
County Boundary Monument No. 67 and bearing N 
50° 38’ 54.2” W 1,425.277 ft from Burlington County 
Boundary Monument No. 65, and said point having the 
coordinates: 


1,980,326.84 


y= 326,471.17 


| 


“The bearings and coordinates are in accordance with 
the New Jersey system of plane coordinates as set forth 
in Chapter 116 of the New Jersey Pamphlet Laws of 


1935. 








The Modern Trend in Bridge Design 


Produced by Improved Materials, Ingenuity in Selecting Types, and Esthetic Treatment 
By C. W. Ocpen 
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HERE has been nothing par- 

ticularly new in recent years 

as to types of bridges. We 
still have our simple spans, both 
through and half-through; our deck 
structures, cantilevers, suspension 
bridges, bascules, lift bridges, 
arches, and swing spans. But al- 
though these types continue in 
general use, a great change has come 
about in loading, use of new ma- 
terials, ingenuity and attention to 
details, selection of types for econ 


CT~O many persons the term “highway 

bridge’ still calls up a picture of 
the ungainly spider-like through truss of 
wo decades or more ago, with tts rattling 
pin connections and vibrating plank 
flooring. Contrasted with this 1s the 
modern deck structure whose substantial 
but simple railings permit an unob- 
structed view from the concrete bridge 
floor. Many factors have entered into 
this transformation—among them new 
high-quality steel, extra-deep beams, 
simplification of details, ingenuity in 


The trend of design in railroad 
bridges has been shown by the effort 
to obtain more rigid structures, by 
the use of alloy steels for light weight 
and economy in the longer and 
heavier spans, and by the use oj 
copper-bearing steel for protection 
against corrosion. Smoke and drip. 
pings from refrigerator cars hay: 
caused deterioration of paint and 
corrosion of steel in the olde, 
bridges to such an extent that nr 
placements or expensive repairs hay: 
been necessary. More recent designs 





omy and utility, and esthetic treat- type of design, and esthetic treatment of 
ment of bridges as units. the bridge as a unit. Keviston of the have made use of copper-bearing ent 
From the standpoint of the struc- American Railway Engineering As-_ steel for deck bridges and for th ot 
tural engineer, bridge designing has sociation specifications has assisted in floor systems of through bridges ae 
become more complicated. The in this process by ratsing allowable unit In recent years the continuous — 
crease in the kinds of materials and stresses, approving the use of alloy railroad bridge has been used mor a 
their adaptability to modern uses steels, and otherwise encouraging light thaneverbefore. The fear of rever ey 
has made the designer more of a weight and economy in the design of rail- sional stresses has been removed and ° 
specialist than ever before. With way bridges, which parallel, in general, the objection to this type on account 7 
increase in loadings have come developments in highway spans. The _ of possible pier settlement has bee: Y 
stronger and more uniform steels. accompanying article is abstracted overcome. Engineers realize that ; 
Allowable unit stresses have been from Mr. Ogden’s interesting address good foundations are essential, in ‘ 
increased and a more logical treat- delivered before the Virginia Section of suring that settlement will be small . 
ment of impact effect has been the Society on November 14, 1936. and probable changes in reactions ar 
worked out. Each year brings new almost negligible. — 
accomplishments as lengths of spans are increased and To provide for more rigid structures, heavier loadings ay 
heavier loadings provided for. and increased speeds, the A.R.E.A. specifications for = 
In recent years, electric welding has come into use and _ steel railway bridges were revised in 1935. Briefly, the a 
a few bridges have been built by this process, but until revised specifications recommend the use of rolled beams M 
for spans up to 50 ft and discourage the design of pu Py 
connected bridges for spans of less than 300 ft. Clear oe 
ances have been changed somewhat from the 192) r bn — 
quirement in order to provide for longer cars and heavier ae 
rails. Ties can now be spaced 6 in. apart instead “er 
in., and the weights of rails and fastenings have been | : “ 
creased to 200 Ib per ft of track. ane 
Cooper's E-72 loading is recommended, and the allow pet 1 
able tensile stress for carbon steel has been increased | om 
© re 





Continuous Deck-Truss SPANS OVER THE COLORADO RIVER 








Erected in 1936 near Marble Falls, Tex. Total Length, 894 Ft 


more is learned of it and the costs and time required 
are reduced, it will be slow in replacing riveted construc- 
tion. However, welding is being used economically in 
the structural shop and in the field to replace complicated 
and expensive riveted details. It is possible to substitute 
welded structural steel for many types of castings with 
a saving in weight, cost, and time. Repairs to and 
strengthening of old bridges are being effected by welding, 
often without interrupting traffic. Welding is being 
used increasingly in watertight floor construction, to 
replace caulking or to replace both riveting and caulking. 
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A Turovucn Prn-Connectep Truss Brince Bu! 


Note Light Construction, Wood Floor, and Wood Handra 





BRIDGE AT TYRONE, 


‘000 Ib per sq in. This means that along with a 20 per 
nt increase in loading, a 12'/, per cent increase is 
ied in allowable unit stress. The effect of impact 
eated more logically in the 1935 specifications. For 
led length up to 25 ft, impact is approximately the 
ut spans of 50-ft loaded length are to be designed 
ict stresses amounting to 84.3 per cent of the 
ud stress against 92.3 per cent as required by the 
pecifications; 100-ft spans for 52.5 per cent in 
{75 per cent; 150-ft spans for 32 per cent instead 
r cent; 200-ft spans for 26.8 per cent instead of 
and 250-ft spans for 24 per cent instead of 
ent. From this it can be seen that if the same 
g is used in each case, designs made in accordance 
the 1935 specifications will be lighter than those 
ler the 1925 specifications. Also, spans designed 
o" ran E-72 loading under the 1935 specifications will be 
illy the same weight as those designed for an E-60 
der the 1925 specifications. 
proposed for determining lateral stresses 
rrect a real weakness in past designs. In some 
se methods lead to results which appear un 
ble, but these must be taken as a means to an end. 
) specifications also cover the use of silicon and 
steels which have been used in important 
highway bridges and have proved satis- 
(he foreword to the specifications for alloy 
that as span lengths increase and the in- 
e of dead load becomes preponderant, a span will 
ied that costs the same whether built of carbon 
ulloy steel. In this case, the heavier carbon- 
s still the better on account of its increased 
| greater thickness of material, offering more 
orrosion 
ver, with increasing length of span the economy 
ned using alloy steels becomes pronounced, the 
tures rigidity and resistance to corrosion being 
itely secured by an alloy-steel design. Unless 
is extreme need for reducing the dead load, the 
ys lor such spans should be of carbon steel. 
w being made to develop specifications for 
trengths suitable for economical use with 
| steels. Until this is accomplished, the 
% ‘Don-steel rivet will continue to be used. 
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‘ DESIGN OF SMALL HIGHWAY BRIDGES 


irkable advance in recent years has taken 
sign of highway bridges, that is, in the 
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Ky., CONSTRUCTED IN 1930 AND 1931 


Center Span of This Deck Structure Is 360 Ft in Length 
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small bridges that account for the majority 
of the tonnage used in highway-bridge 
work. With increase in loads, more sub- 
stantial bridges are being designed and 
built. No longer do we hear the rattle of 
the old pin-connected spans. These have 
been replaced by field-bolted or field- 
riveted structures with an occasional field- 
welded job. The minimum thickness of 
metal has been increased to °/;. and */s in. 
Wood floors have been replaced almost 
entirely by concrete or by steel-grid floor- 
ing filled with concrete. The latter weighs 
only one-fourth to one-third as much as the 
usual concrete floor, and moreover it is 
easily erected and requires no forms for the 
concrete filler. Stronger and more sub- 
stantial-looking railings of simpler design 
also accompany the trend towards better 
and safer bridges. 

Until a few years ago, the deepest I-beam 
rolled in our steel mills was 24in. Then 
came the 27- and 28-in. beams, and more recently the 
30-, 33-, and 36-in. beams. These deeper and stronger 
rolled beams have provided economical cross-sections. 
In a short time longer simple-span beam bridges came 
into use where formerly fabricated plate girders or truss 
spans had been employed. Later, designs were made for 
continuous-beam spans over three or more supports and 
for cantilever-beam spans. 

All these types, having only railings above the bridge 
floor, give unobstructed views of the countryside, and 
to a great extent keep the driver from feeling hemmed in 
while passing over the structure. Speed as well as safety 
on the highways is increased by the use of these deck 
type bridges, because the optical illusion of a narrowing 
roadway is almost entirely eliminated. 

The continuous or cantiliver-beam bridge is usually 
made up of from three to five lines of beams, either with- 
out cover plates or with cover plates added at points of 
maximum moment, and with the concrete slab resting 
directly on the top flanges. Diaphragms connect the 
beams laterally. Details vary with different state high 
way departments. In the earlier examples of the canti- 
lever type, the suspended span was supported from the 
cantilever arms by pin-connected links. Now the pins 





OVER THE VIRGINIAN RAILWAY AT ROANOKE, VA 


BRIDGI 


It Consists of Three Continuous Through Plate-Girder Spans of 
121 Ft 6 In. Each, and One 61-Ft Beam Span 


and links have been discarded in most designs, and the 
connection is made with a plate or slab fixed bearing at 
one end and having a sliding bearing at the other. 
Both bearings allow for deflection. Of course, slightly 
different details are used by various designers, but 
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the tendency of all is towards a more rigid type of joint. 

Continuous and cantiliver-beam spans have been used 
with maximum central spans of 100 to 110 ft between 
supports and total over-all lengths of 220 to 250 ft for 
three supports. In the belief that higher concentrations 
are not to be expected but that higher total loads are a 
distinct possibility, some highway engineers are designing 
for a 100 per cent increase in live load, using one-third 
higher combined allowable unit stresses than are specified 
under the usual H-15 or H-20 loading. Floor slabs are 
designed without this increase 

Shoes or bearings for these bridges vary considerably 
with the designer. Some use the fixed cast-steel pedestal 
and the cast-steel rocker-type expansion shoe. Others 
use the same detail except that the shoes are made up of 
welded plates and slabs. In still other designs, the ex- 
pansion shoe is a single round steel roller as much as 12 
in. in diameter, depending on the load to be carried. 
Practically all designs for shoes have advanced decidedly 
in simplicity, facilitating maintenance and assuring long 
life for this very essential detail 

The replacement of truss spans by simple-span and 
multiple-span beam bridges has reduced maintenance 
costs to a minimum. Where the usual watertight floor 
is used, the structural steel is almost entirely protected 


from the weather. Certain four-legged animals are no 











Deck PLATE-GIRDER STRUCTURE BUILT IN 1935 FoR LAUDERDAL! 
COUNTY, MISSISSIPPI 
Che Over-All Length of the Bridge Is 320 Ft 


longer a menace, and there are fewer cracks or places for 
rust to start. The field-splicing of continuous or canti 
lever beams varies with different designers, and the loca 
tion of splices may often be determined by shipping, haul 
ing, or erection conditions. Sometimes they are located 
so as to save the mill extras, but usually they are placed 
at points of contraflexure or of zero dead-load moments. 


DEFLECTIONS IN BEAM BRIDGES 


Depending on the span lengths, beams for simple 
span bridges and for the continuous and cantilever types 
are usually cambered to compensate for deflection. This 
adds to the cost of the bridge but also to its appearance 
provided the deflection is noticeable. Instead of camber- 
ing the beams, some states compensate for deflection 
and obtain a level roadway by increasing the slab thick 
ness over the beams. Since the mills will not guarantee 
to provide camber to a tolerance less than */s; in. plus or 
minus, the latter method has proved a better solution 
in a great many cases. 

Lack of rigidity and excessive deflection under live 
load are objections that have been made to these types 
of bridges. Deflection under live load is minor in extent, 
but should be kept within reasonable limits. Although 
noticeable in many cases, it will cause no ill effect if 
provision for it is made in the roadway slab during con 
struction. Most highway engineers realize this, and very 
few cracks ever show up in a well-designed roadway slab. 
On federal-aid projects, however, government engineers 
have placed a limit on deflection which in some cases 
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has caused states to increase the weights of their q 
signs as much as 10 per cent. 


‘ 


e 


Adjustment of reactions for small settlements js not 


considered necessary for continuous-beam spans. 


uc 


reasons are that (1) the beams are comparatively limb, 


and (2) the splices are located at or near the points ; 


PHROUGH RIVETED-TRUSS BRIDGE ERECTED FOR WARREN Cory 
MississIPPl, IN 1926, Consists OF Two 350-Fr Spans 


zero dead moments, eliminating the possibility oj 
known moments or shears being locked up in then 
Slight settlements of supports do not change the react: 
moments, or shears to any great extent. 

Following the same general plan for pier spacing a 
over-all length, some highway departments are usi 
deck plate girders with curved bottom chords instead 
beams. The plate girders are more expensive tha: 





beams, but the curved bottom chords give a more pleas 


ing appearance, and deflections can be reduced by 
creasing depths over piers. Since such depths ar 
limited, as is the case with beams, longer spans are pr 
ticable. 


A number of bridges of the same type, but employing 


low trusses and longer spans, have been built in ree: 
years. Experience has shown that continuous 
beams, deck plate girders, and low deck-truss bridg 
represent a saving of 10 to 30 per cent over simple-spa 
structures. The saving in erection alone may amount t 
$15 per ton. Rolled beams are economical for centr 
spans of up to 105 ft, plate girders from 105 to 15 
and low trusses from 150 to 200 ft. 

In addition to the saving in initial cost of construct 
effected by resting the roadway slab directly or 
beams, girders, or trusses, 


there are other advantages 


of this type over the half-through or through truss 


bridges. These include ease of erection, and ease wit! 
which the bridges can be widened to provide additions 
roadway. Furthermore, such spans can be skew 
easily and have a high salvage value, whereas skew 
truss spans are complicated and expensive. . 
Esthetic treatment of the external line and torn 


bridges should be considered by the engineer whenever 


possible. The trend in recent years has been im & 
direction and many beautiful structures have been Dui! 
In an article published in CrviL ENGINEERING lor ! 
ruary 1932, the late Frank P. McKibben, M. Am. > 
C.E., expressed this thought as follows: 

‘A bridge should be something more than a means 
overcoming an obstacle. Besides utility, it 
possess beauty and permanence. It will express 
character and individuality of the designer, and 1 5" 


Not only will such a bridge span chasms © 


exists. . 
the convenience of man but it will satisfy his long 
a better and more beautiful environment 
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Flood Control at Chattanooga 


_ocal Protection Works, in Conjunction with TVA Improvements, Promise Security 
By E. Lawrence CHANDLER 


Member AMERICAN Society or Crvit ENGINEERS 
Cuier Estimator, TENNESSEE VALLEY AUTHORITY, KNOXVILLE, TENN.; ForMerRtY Cuier ENGINEER, 
CHATTANOOGA FLoop Protection District, CHATTANOOGA, TENN. 


/ \ the flood of 1867 more than half the area of the 
of Chattanooga was inundated. Since this 
food represents only about 60 per cent of the probable 
maximum, the city ts urgently in need of some form 
food control. The dams to be built upstream by 
the Tennessee Valley Authority will provide a ma- 
terial part of the control necessary. If properly de- 
eloped these dams will make it possible for the city 
to achieve complete security by means of local pro- 
lective works which can be built at a justifiable cost. 
The plan for such works, developed by Mr. Chandler 
uv chief engineer of the Chattanooga Flood Protection 
HATTANOOGA is highly favored in many re- 
spects. Enjoying a setting scarcely to be sur- 
passed for scenic beauty, the city has a favorable 
and is a center for railroads, highways, and air- 
With the maturity of the navigation program 
progress on the Tennessee River, Chattanooga 
come increasingly important as a shipping point. 
these factors tend to make the city attractive and 
ble as a place of business and residence. 
t there is a penalty attached to this beautiful loca- 
jue in part to the very features which make it 
tive. I refer to the ever-present menace of floods. 
ity is not unique in this respect, but the combina- 
f circumstances found there is unusual. Chatta- 
is typical of other cities lying, without protection, 
ly or in part on the flood plains of treacherous rivers, 


| its situation is of general interest for that reason. 


question arises as to why any city of 120,000 in- 
tants should be so seemingly short-sighted as to 
p its business and industrial life in areas where it 
any year, be dealt a blow from which it can re- 

nly with difficulty, if at all. Or, as a corollary, 


( persists in building on the flood plain of the Ten- 
ssee River, why does it not hasten to provide protection 


st floods? 
e answer to the first question is not difficult. 


rhaps tl 


‘tis entirely natural that pioneers in rugged country 


| select a site for settlement along the banks of a 
rhe river affords a source of water and food 

d a means of transportation. Generally, the 
flood plain is fertile, offering favorable op- 

ities lor agriculture. Such soil is an accumulation 


District, and proposed by the District in cooperation 
with the Tennessee Valley Authority, contemplates 
in general building levees and walls and relocating 
creek channels, together with construction of the 
necessary sewer lines, flood gates, and pumping sta- 
tions. The accompanying article, abstracted /rom an 
address of October 9, 1936, before the fall meeting 
of the Tennessee Valley Section, describes graphically 
the development of this $15,000,000 flood-protection 
plan. Chattanooga's experience illustrates the ex- 
tent and difficulty of the problems with which many 


flood-ravaged communities have recently been faced. 


of the best of upstream materials washed down and de- 
posited by floods through the centuries. Again, it is 
entirely natural that roads and railroads should follow 
water-level routes as far as is feasible. With increasing 
growth of population, agriculture and industries naturally 
center around the transportation facilities, where means 
of travel and shipment of freight are convenient, and 
where construction is easier than on the steep slopes of 
the surrounding hills. 

The answer to the second question is not quite so 
easily found. It relates to the forgetfulness and general 
optimism of humanity. In the early stages of a com- 
munity’s development, the occurrence of a flood is not 
likely to result in overwhelming disaster. The com- 
munity is small, and when a flood alarm is sounded it is 
no great matter for all those in danger to flee to the sur- 
rounding hills for as long as may be necessary. Serious 
floods may occur only at long intervals, perhaps not once 
in a generation. The result is that the havoc wrought 
by the latest great flood often becomes almost a legend 
before the next one arrives. The citizens think of floods 
only in terms of the past, and in the meantime building 
goes on apace and the stage is set for another disaster. 
Flood-protection works are expensive, and the ever- 
ready slogan of certain advocates of false economy is 
that ‘“‘now is not the time’’ for the necessary expenditure. 
Too often adherence to that slogan has resulted in delays 
until a sudden flood dealt its destructive blow. The 
flood-protection works then built, combined with the 
flood damage already incurred, cost double or treble the 
amount that would have been required had suitable 
measures been taken in time. 
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A glance at the profile along Main Street, Chatta- 
nooga, shown in Fig. 1 (a), is sufficient to indicate the 
general character of the topography of the flood plain 
where the business and industrial life of the cityis situated. 
This is a profile approximately at right angles to the river. 
Most of the business activity of the community is con- 
ducted on, or north of, Main Street, while the greater 
part of the industrial district lies to the south of it, and 
for the most part at a lower elevation. The profile is 
typical of a generous part of the less desirable residential 
area. 

Elevations are referred to mean sea level, zero on the 
river gage being at El. 621.12, as corrected to a 1929 level 
adjustment. Low-water elevation is at about El. 627.0. 
Beginning at the river bed, the profile climbs the east 
bank to an elevation of about 45 ft on the gage, continu- 
ing eastwardly along Main Street for a distance of ap- 
proximately 3.6 miles before rising abruptly up the slope 
of Missionary Ridge. The highest elevation encountered 
is about 59 ft on the gage, and approximately one-third 
of the street is below a stage of 45 ft. 

The first flood of which a substantial record exists oc- 
curred in 1867. It was also the greatest of record. Com- 
ing in March, as a result of long and severe rains, the 
water rose to a stage of 57.9 ft on the gage and reached a 
peak flow estimated at about 459,000 cu ft per sec. 
It will be noted that in 1867 the entire section of Main 
Street between the river and the foot of Missionary 
Ridge was under water. The area flooded at this time 
[Fig. 1(b)] was more than half of all that within present 
city limits. In 1867 the population of Chattanooga was 
only about 5,000; today it has a population 120,000 
and such a flood would be calamitous. 

In 1875 there came a flood which reached 53.8 ft on 
the gage. Next in order of severity was that of 1886, 
with a gage height of 52.2. Fourth in magnitude was the 
flood of 1917, with a stage of 47.7. The flood of April 
1936 would have risen to something like 41.0 ft if there 
had not been a reduction of about 4 ft as the result of 
storage in Norris reservoir. 

Flood stage at Chattanooga has been established as 
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30 ft on the gage. Since 1874, when continuoys records 
were begun, there have been 38 years when floods equal. 
ing or exceeding that stage have occurred. (f tha 
number, 11 brought floods in excess of a 4()-/t stage 
When the 33-ft stage is reached, approximately 19 . 
cent of the total area of the city is under water. Qwiny 
to the width and flatness of the flood plain, the an. 
subject to flooding increases beyond that level at a rapid 
and fairly uniform rate up to the stage reached by the 
flood of 1867. Approximately 50 per cent of the city 
lies below that stage. Above that stage, the rate of flood. 
ing decreases rather rapidly, owing to the Steep slopes 
of the surrounding hills. A large part of the area tha 
is affected by a stage of about 35 ft is now unoccupied 
and of little value, as the land is subject to flooding ang 
occupancy is too hazardous. 

In a report dated August 20, 1932, the U. S. Engineer 
Department estimated that the average annual flood 
damage at Chattanooga would be approximately $687,(), 
an amount equal to nearly 40 per cent of all the damay: 
occurring in the entire valley. This sum will increase as 
the community grows. Scant consideration of the cop. 
ditions mentioned is necessary to indicate the advisability 
of flood-protection measures, if protection can be secured 
at an economically justifiable cost. 


WATERSHED HAS RAPID RUNOFF 


Geographically, the watershed of the Tennessee River 
is divided into two approximately equal parts, with 
Chattanooga about the mid-point. That part of the 
watershed above the city contains 21,400 sq miles and 
extends into Virginia, North Carolina, and Georgia 
The upstream tributaries have their sources in the 
mountainous regions of the Great Smokies and the Blu 
Ridge. The soil is generally clayey and the slopes ar 
steep, providing rapid rates of runoff. Annual precipita- 
tion over this part of the watershed varies from about 
50 in. to as high as 80 in. The valley is subject to storms 
of high intensity, the most severe generally occurring in 
the spring of the year. While heavy snowfall is rare at 
low altitudes, it is not unusual for snow to accumulate 
to depths of 2 ft or more in the mountain forests. Thus, 
a combination of circumstances may occur in any year 
that will result in a great flood. 

The flood of 1867 reached a peak flow at Chattanooga 
of approximately 430,000 cu ft per sec—an average | 
20 cu ft per sec per sq mile from the entire area of the 
upstream watershed. Careful study by the engineering 
staff of the Tennessee Valley Authority indicates that 
with no reservoir control on the Tennessee and its tnbu- 
taries, the maximum flood likely to occur at Chattanooga 
would be 70 per cent greater than that of 186/. Com 
plete security against such a flood by local protectio® 
works only would be so great an ur 
dertaking that it is probably 0 
economically justifiable. However 
the flood-control program of the Tet 
nessee Valley Authority, which in 
cludes dams on the upstream tne 
taries, will result in material reduct 0 
of flood flows at Chattanooga ane ® 


LEGEND 
——e Levees and Walls 
eeeee Cutoff Channels 


—_——- Sanitary, or 
Combined) 
© Flood Gates 
' ® Pumping Stations 


| @® Bridges - 
~\ the lower reaches of the va) 
A \. Properly developed, such upstream 
™, control will make it possible tor the 
> . city to achieve complete protectio 

> saeiomies | with a justifiable expenditure. 


Sufficient data have never 
assembled to permit the making 0! # 
complete plan and sound estim 
the cost of suitable protect 
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sradic attempts have 


The need today is for a feas- 








Tds 
ual- a lhe community did ible plan which, supplementing 
hat = become aware of its the control furnished by the up- 
age situation until the stream dams, will give full pro- 
per 117, when forward- tection to such areas within the 
ring ¥ ens began to realize boundaries of the District as 
area + Ae should be the object merit protection, at a cost that 
ipid ss » more than reminis- is economically justified. 
th Committees were chosen, ee liane ada . 
sity ail sum of money raised, LOCAL STREAMS AGGRAVATE 
0d ‘an engineering study under- DIFFICULTIES 
pes he result was a report Chattanooga's problem is not 
that he A. L. Dabney, M. simply one of securing protec 
pied S C.E., in 1919, in tion against floods originating 
an was proposed a program on the upstream tributaries of 
et struction, supple- the Tennessee’ River. The 
heer yy pumping facilities to situation is complicated by sev- 
lo are of local sewage and eral streams which enter the 
UU iow during high water. main river either at or near the 
lag With this report as a basis, city (Fig. 2). The largest of 
e was prepared in 192] these is South Chickamauga 
C he late Nisbet Wingfield, Creek, which drains an area of 
ilit Am. Soc. C.E., and Mr. approximately 450 sq _ miles. 
ur [his proposed partial Its watershed extends in a 
tection for part of the city southerly direction about 35 
tan estimated cost of about miles to a point south of La- 
¢1(.000.000. Variant schemes fayette, Ga. The creek empties 
roposed protection for smaller  poap anp E1cutn STREETS Topay, SHowINc Hercut imto the river just upstream 
wi reas of the city for about OF WATER DuRING THE 1867 FLoop from the city limits. Citico 
; ' 


$5,000,000. These reports were Creek, draining 5 sq miles en 

: essarily very general and incomplete, the totalexpendi- _tirely within the boundaries of the city, joins the river 

pia ture for both being only $20,000. They proposed building about one mile upstream from the Walnut Street 
es to an elevation of 60 fton the gage, apparently using _ bridge. 

58.6-ft stage reached in 1867 as a basis for design. Chattanooga Creek, with a watershed of about 80 sq 

ippears that no consideration was given at the time miles, extends 15 miles to the south along the eastern side 

the probability that the 1867 flood might be exceeded. of Lookout Mountain. It follows a tortuous course 

nearly eight miles long through the southern part of the 

city area. Also included within the boundaries of the 

5H Not only was there no political subdivision or agency Chattanooga Flood Protection District is a considerable 

nd which was endowed with suitable power to under-_ part of the valley of Mountain Creek, which joins the 

take and cairy out a program for flood protection, but river from the north at a point about a mile upstream 

re was no statute in the state of Tennessee under which from the foot of Signal Mountain. This area is down- 

. such work could be properly conducted. After incffec- stream from, and almost entirely outside, the city limits. 

attempts in 1921 and 1923 to secure legislative All these creek valleys are subject to high rates of 

5° authority, the Chattanooga Protection District was _ runoff, and are apt to develop floods of considerable 

lly constituted in 1929. But it was not until 1935 magnitude quite independently of those on the main 


ESTABLISHING A FLOOD-PROTECTION AGENCY 


it engineering studies were begun in earnest on the river. This is particularly true of Chattanooga Creek 
med “Chattanooga Flood Protection District.’’ and South Chickamauga Creek. In the spring of 1936, 
the meantime the Hamilton County Regional at a point approximately eight miles from the Tennessee 
lanning Board has come into being and is undertaking River, South Chickamauga Creek reached an elevation 
lirect the development of the region in general. 20 ft higher than the corresponding river elevation at its 
neurrently with these local activities, an extensive mouth, with the result that the municipal golf course and 
was conducted by the U. S. Engineer Department airport were flooded, together with extensive surround- 
water resources of the Tennessee Valley and their ing areas. This condition was partly due to the wind- 
lopment. This work was undertaken in 1921 and ing course of the creek bed, but was aggravated by 
nued until it became a part of the duties of the natural growth and by the presence of railroad bridges 
nessee Valley Authority, when it was organized in and other artificial obstructions downstream from the 
airport. 


proper approach to a solution of Chattanooga's A further complication is found in the fact that domes 


‘problem must be founded on an understanding of tic sewage and trade wastes are discharged into the 
ydrology of the entire upper watershed. It is only streams. Sewage from a considerable area in the 
eS _Gctermining the effect of the flood storage to be de- southern part of the city requires pumping at low-water 
‘ped in the proposed reservoirs on the upper riverand stage for discharge into the river near the mouth of 


that a measure of the protective work Chattanooga Creek. Long before the so-called ‘‘flood 

. ittanooga can be obtained. stage’’ is reached, the pumping station becomes inopera 

‘He prog 1 the Authority will eliminate nearly all tive and all the raw sewage is discharged into the slack 

nage by t floods and will provide a large degree flood waters. Any solution of the flood problem will 

ods of great magnitude, but local pro- require the construction of large pumping facilities to 

ist be constructed at the various com care for sewage and local storm-water flowing during 
ire to be free from flood danger. periods of high water. 














Although sufficient data are not available to permit 
development of a sound and complete plan, it may never- 
theless be of interest to consider the general features of 
the plan suggested by the Chattanooga Flood Protection 
District, for it seems probable that the eventual plan will 
resemble this one in the main. 


THE FLOOD PROTECTION DISTRICT'S PLAN 


Principal features of the proposed plan are indicated 
in Fig. 2 by the character of the heavy lines—solid ones 
denoting either earth levees or concrete walls; dotted 





View on tHe Lee HiGcuway, U. S. Route 11, East or tue Crry 
The Arrow Shows the Height of the 1867 Flood 


ones, relocated creek channels; and dot-and-dash lines, 
sewer construction. Flood gates are indicated by a 
circled G and pumping stations by a circled P. 

Levees are to be constructed along the banks of the 
Tennessee River for the protection of such areas as have 
sufficient value to warrant the necessary outlay. On 
the left bank, looking downstream, the levee would 
begin at a knoll just below South Chickamauga Creek 
and extend to high ground about a mile upstream from 
the Walnut Street bridge. Beginning again between the 
Walnut Street and Market Street bridges, a levee and 
concrete wall would extend south and east across Chest- 
nut Street to the slope of Cameron Hill. Leaving a small 
area between the hill and the river unprotected, the 
levee would begin again and continue downstream, 
generally parallel to the river bank, to tie into the foot 
of Lookout Mountain 

On the right bank, the area upstream from the Chatta- 
nooga Golf and Country Club does not appear to warrant 
protection. Beginning at the club grounds, a levee would 
be carried downstream along the river bank to join 
Stringers Ridge. There is little development in the area 
known as Moccasin Bend, and no protection has been 
contemplated there. In the Mountain Creek Valley there 
is considerable valuable property which could be pro- 
tected by a short levee running across the mouth of the 
valley as indicated. A flood gate and pumping station 
would be required for the control of the creek flow. 

Along the left bank of South Chickamauga Creek, 
looking downstream, there would be levees to protect 
the low areas from a point above Lee Highway to the 
mouth of the creek. The airport bordering on the right 
bank of the creek is already surrounded by a levee, 
which would be enlarged. Several sharp curves in the 
present course of the creek would be eliminated by cutoff 
channels, and the capacity of the channel would be in- 
creased by removing obstructions to flow. 

There would be levees along both sides of Citico Creek 
to a height sufficient to protect the adjacent area against 
a flood stage of 25 ft without the necessity of pumping. 
Flood gates at the mouth would be closed for higher 
stages and a pumping station would be required near by 
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to care for sewage and local drainage. The dotted jj,, 
represents an intercepting sewer leading to the pumping 
station. ba 

Chattanooga Creek presents one of the most troypj, 
some problems. Under the proposed plan the chan: 
would be relocated between a point near the Tennessee. 
Georgia state line and its mouth, materially improyip, 
the alignment and shortening the length. Levees ,, 
both sides of the creek would be built to the ful] height 
necessary for protection against maximum backwats 
stages from the river and from local floods originatin, 
in the watershed of the creek. These levees would be 
carried to high ground on each side of the valley on th. 
Tennessee side of the state line. A short levee and pump 
ing station would be necessary at the south end oj th 
St. Elmo area, located in the southwest corner of the city 

Having thus confined Chattanooga Creek betwa. 
levees in its new channel, there would remain thy 
necessity for disposing of sewage and local storm fioy 
from about 12 sq miles of drainage area lying downstreay 
from the intake of the new channel. This would requir 
extensive construction of storm and sanitary sewers and 
a large pumping station near the mouth of the creek 

The program would include very considerable items 
of railroad, highway, and street relocation; bridge 
struction; flood gates on some 20 sewer outlets: a num 
ber of small pumping stations in locations other tha 
those mentioned; and a variety of other work through 
out the District. Aside from the protection gained jo 
present property, a highly desirable result of flood pr 
tection would be the reclamation of large areas of now 
useless land which is excellently located for industrial 
sites except for the existing flood hazard. This i 
especially true in the Chattanooga Creek region. Ai 
some added cost it would be possible to locate highways 
on the tops of some of the levees, resulting in improved 
approaches to the city and affording a scenic driv: 
connection with the park system. 

Obviously, the cost of any system of local protectio 
works depends upon the height to which it must be built 
and that height, in turn, depends upon the amount 
reduction in flood stage which will result from the flood 
control works of the Tennessee Valley Authority. Unt 
the amount of that reduction is definitely established 
an accurate cost «stimate will not be possible. 


TENTATIVE ESTIMATE OF COST 


Before filing an application for federal aid it was 
necessary for the Chattanooga Flood Protection Distnet 
to prepare an estimate of cost based on such data as wer 
available. Therefore, it is tentatively assumed that 4 
flood stage of 56 ft on the gage would be a proper basis 
and on that assumption it was estimated that the tote 
cost of the program outlined would be approximate!) 
$15,000,000. Although it should be borne in mind that 
this sum may be subject to considerable modificatiot 
either upward or downward, it is indicative of the mag™ 
tude of the project. 

Flood protection for Chattanooga will be an expensiv© 
undertaking, but all available estimates of the benetls 
to result from it indicate that it will be a sound ™ 
vestment. Benefits, tangible and intangible, will mou™ 
far beyond such a sum as that stated. a 

It is earnestly to be hoped that protection will be fi und 
possible within reasonable cost and that it will oe 
achieved, so that Chattanooga may be assured of 4 . 
perous future, secure in the knowledge that the river = 
always be a useful servant, powerless to cause *" 
damage and loss of life as have occurred recently 0 ™™ 
ous parts of the country. 
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1 everyday experience engineers gather a store of knowledge on which they depend for growth as in- 
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ls and as a profession. This department, designed to contain ingenious suggestions and practical 
mm engineers both young and old, should prove helpful in the solution of many troublesome problems. 
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Hydraulic Models Used in Design of Parker Dam 
ing By S. Perwitrer, Assoc. M. Ao. Soc. C.E. 
Lhe \sstsTANT ENGINEER, THE METROPOLITAN WaTER District or SOUTHERN CALirorniA, Los ANGELEs, CALIF. 
Mr | - the design of Parker Dam, hydraulic models were center gates can be used alone with good results; how- 
ied upon to answer a variety of questions. Pri- ever, for discharges greater than 50,000 cu ft per sec, the 
it was expected that the tests would indicate center five gates should be utilized, with equal openings 
h type of dam—arch or gravity—was better suited to properly handle the flow. 
to the operating conditions. In addition, attention was Of the two power-plant locations investigated, the 
ow viven to determining: (1) The proper shape of the over- 


" dow crest, (2) the most favorable location of the power 
uire plant the most desirable operating conditions of the 
tes, and (4) the best shape for the entrance approach 
vates. The model was constructed on a scale of 
\). In what follows, dimensions and quantities will 

tated in terms of the prototype. 


GRAVITY DAM MODEL 


ravity.dam consisted of an overflow section sur 
nounted with seven 50 by 50-ft Stoney gates. It was 
tested first with the crest profile shown as No. | in Fig. | 
\ For discharges greater than about 115,000 cu ft per sec 
ina there was considerable disturbance downstream from the 
in the form of waves and eddies. This was prob- 
jue to the submergence of the crest and to the 
that the water in leaving the crest was directed 
parallel to the stream bed. The turbulence was dis- 
pated against the steep banks of the river on the Arizona 
left bank) and against the face of the power plant 
the California side. 

eliminate these undesirable conditions, the crest 
was changed to profile No. 2, later to No. 3, and finally 
No. 4. As the crest slope was made increasingly 
teep, and the flow was consequently directed more and 
e downward into the pool below the dam, the waves 
vere decreased in size. An accompanying pair of photo- 
raphs illustrates clearly the improvement in flow condi- 

ns resulting from the change in crest profile. 
During this series of tests the flow was discharged 
through all seven gates; however, as the experiment pro- 
gressed, various combinations of two or more gates were 
tred. It was found that discharging large quantities 
through the seven gates created considerable disturbance 
ear both banks. By shutting the gate adjacent to each 
k the turbulence was considerably reduced. For 
larges up to about 50,000 cu ft per sec, the two 
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1 by Use of Crest Profile No. 1 Smooth Flow 
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Fic. 1. Crest Prorites Usep In Gravity Dam Mopec 


more desirable was the one nearer the dam. The more 
distant location was undesirable not only on account of 
the increase in length of the penstock tunnels, but be 
cause of the pronounced eddies farther downstream. 


ARCH DAM MODELS 


Two models of arch dams were tested. The crest of 
the first model directed the flow of water over the dam 
parallel to the river surface, while in the second model 
the crest was so altered that the discharge through the 
gates was directed downward, into the pool below (Fig. 
2). The power plant was moved from time to time to 
determine the most desirable location. 

On the first arch-dam 
model, under all condi- 
tions of discharge, a de- 
cided surging and tur- 
bulence occurred in 
front of the downstream 
face of the dam and 
around the power plant. 
As the discharge in- 
creased, considerable 
erosion was noticeable 
near the upstream cor 
ner of the power plant 
Produced by Crest Profile No. 4 and along the adjacent 


GRAVITY Dam Mopet, SIMULATING A FLow oF 229,000 Cu Fr Per Sec banks. 


499 














41 Civit ENGINEERING for June 1937 





Turbulence Caused by Use of Crest Profile No. 1 


Tne Arcu-Dam Mopet, SIMULATING A FLow or 229,000 Cu Fr Per Sec (See Fic 2) 


Under normal operating conditions, any flow not pas 
sing through the power plant can be discharged either 
through two gates situated near the extreme ends of the 
dam or through all the gates There was very little 
choice between either of these methods of operation. 

Directing the flow through the gates towards a common 
center aggravated the conditions downstream from the 
dam as compared with the conditions of flow observed in 
tests of the gravity dam of similar crest design. How- 
ever, it was believed that the additional disturbances 
could be permitted at the center of the stream without 
any appreciable danger, and the arch dam was selected 
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NO. 1 
Fic. 2. Crest Prormes Usep tv Mopet Tests or Arch DAM 
for the final design because of its relative economy. In 
the second arch-dam model, the flow disturbance was 
reduced to a minimum by changing the shape of the 
crest 

During high discharges the flow through Gate No. | 
was quite turbulent, because of the restricted area near 
the upstream face of the dam on the Arizona side. This 
turbulence was reduced by moving all the gates radially 
towards the California side about 25 ft, or half the gate 
However, after this change, a peculiar noise was 
‘his noise was 


width. 
detected near the California abutment. 
evidently caused by a slight vacuum pocket which formed 


Improved Conditions with Crest Profile No. 2 





at the downstr: am face 
of the dam near Gat. 
No. 5 and was attriby- 
table to the crowded 
flow condition near the 
California side. There 
was a noticeable back. 
wash, which apparently 
caused this restricted 
action near the gat, 
Finally, therefore, th, 
gates were moved back 
towards the Arizona 
side, and a free ap- 
proach to Gate No 
was assured by removing some of the adjacent hillside 

As with the gravity dam, it was found that all gates 
when possible should be operated with equal openings 
Unequal openings produced cross currents and excessive 
wave action. 


GATE ENTRANCES 


In the original models, the entrances to the gates wer 
made square. Later three types of curved entrances 
were tested: (1) Using a curve of 5-ft radius, (2) using 
curve of 10-ft radius, and (3) using a semicircular pier 
nose. 

As was anticipated, the larger the rounding of « 
trances to the gates, the greater was the discharg 
through them. However, since the maximum flow wil 
occur extremely infrequently, and since a semicircular 
pier nose would materially increase the cost of the dam 
it was suggested simply that the radius of rounding the 
gate entrances be made as large as is economically pos 
sible. 

I performed the tests here described under the dire 
tion of Julian Hinds, M. Am. Soc. C.E., assistant chiei 
engineer of the Metropolitan Water District of Southen 
California. 
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The Work of the British Steel Structures Research Committee 
By Rosins FLEMING 


American Braipce Company, New York, N.Y. 


The three reports of the British Steel Structures Research Commat- 
tee, of which the final one was issued in 1936, contain considerable 
food for thought for American engineers. Dr. Fleming here presents 
a brief review of these reports, which should be of especial interest to 
those engaged in building design. 


‘THE British Steel Structures Research Committee 
was appointed in August 1929, (a) to review 





on of stet 


present methods and regulations for the design 
structures, and () to investigate the application 
modern theory of structures to design, and to ms 
recommendations for the translation into practice © 
such results as would appear to lead to more efficient & 
economical design. 

The first report of the committee 
issued in 1931, the second report (369 pages) ™ 


276 pages) ¥# 
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ird and final report (572 pages) in August 
names of the eminent contributors assure a 
ff scholarship. Sir Clement D. M. Hindley, 

has stated that he does not think any 
n of the past fifty years has been of more 
to the engineering profession or has tended 
directly the work of engineers engaged in 


beginning of work the following items were 

serious consideration: (1) Loads on floors, 

in buildings, (3) stress analysis, (4) specifica- 

properties of materials, (5) welded connections, 
{ ibrations. 


strains 


THE FIRST REPORT 


\n extended investigation and a comparison with 
les of other cities led to the “Recommendation for a 
Code of Practice."” A drastic reduction was made in 
superi mpose sd floor loads of the existing code. For 
‘nctance, floors for domestic purposes, hotel bedrooms, 
and the like, may be designed to carry 40 Ib instead of 
lb per sq ft, and the upper floors of offices to carry 
(lb instead of 100 1b. All floors except those scheduled 
for 40 Ib per sq ft are to be capable of carrying a pre- 
scribed alternative concentrated load. A_ reduction, 
rding to schedule, of superimposed loads is allowed 
alcul: iting the total loads on pillars, walls, and founda- 
tions. The assumed wind pressure is not to be less 
than 15 lb per sq ft on the upper two-thirds of the vertical 
projection of the building, with an additional pressure of 
10 Ib r be ft on all projections above the general roof 
level | the seacoast and similarly exposed situations, 
rther “provision, 1 not exceeding 10 Ib per sq ft, is 
required 


4 


tired. If the height of a building is less than twice 

iverage width, wind pressure in general may be 
glected, provided that the building is adequately 
tiffened by floors and walls. 

Working stresses for steel may be summarized as 

llows 

For parts in tension—on the net section for axial 
stress or extreme fiber stress of all beams, 8 long tons 
| ton = 2,240 Ib) per sq in. 

For compression flanges of beams—on the gross section 
lor extreme fibers of beams solidly encased in a concrete 
loor or otherwise laterally secured, 8 long tons per sq in. 
Working stresses in grillage beams entirely embedded 

concrete foundations may exceed those otherwise 
y 00 per cent. 

For parts in shear—on the gross section of webs, 
) long tons per sq in.; on shop rivets, 6 long tons per 
sq in., and on field rivets, 5 long tons per sq in.; on 
black bolts, where permissible, 4 long tons per sq in. 

ror parts im bearing on shop rivets, 12 long tons 

field rivets, 10 long tons per sq in.; on black 

where permissible, 8 long tons per sq in. “Right 

ig turned” bolts are allowed the same value in shear 
Nad Dearing as shop rivets. 

I crease of stress due solely to wind pressure, 

sual working stresses may be increased 33'/; per 


specified b 


vable stress in columns is determined by the 

e length to the least radius of gyration. 
es lor ratios of 20 to 240 are given in a table. The 
lumns (“‘pillars”’ or “stanchions” in English 

a uoted in R. A. Skelton and Company’s 
pte: | Construction, is prefaced by “‘not too 
t in practice.” Professor J. F. Baker in 


says, “These clauses as they stand are 
[t was found that the exact expression 
length of a pillar in a frame was too 
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complex to be used generally in practice, and attention 
was directed to the derivation of a safe though approxi 
mate rule simple enough for design purposes.”’ 


LATER REPORTS 


The second report states that the ‘‘Recommendations 
for a Code of Practice’’ were adopted in February 1932, 
practically unchanged, by the London County Council as 
the basis of considering applications for relief from certain 
provisions of the Building Act. They were embodied in 
the British Standard Specification No. 449 issued in 
April 1932 by the British Standards Institution. The 
report also states, ‘‘We understand that the adoption 
of the new code has led to a reduction amounting to as 
much as 20 per cent in the cost of steelwork required 
for the kind of building to which it mainly relates.” 

In the second and third reports, “‘the main items of 
investigation may be grouped under four headings: 
the measurements of strains in existing buildings; the 
examination of bolted and riveted connections; stress 
analysis, both mathematical and mechanical; and the 
study of new methods of design."’ Great attention is 
given to the first item. Tests were made on the steel 
frame of a museum building in South Kensington both 
before and after the steel was encased in concrete 
(discussed in the second report). Tests made during 
the erection of three other buildings to determine stress 
distribution are discussed in the final report. ‘“‘Strain 
measurements were made at a number of sections of the 
steelwork when certain beams of the bare frame were 
loaded, again after the floors had been placed, and finally 
after the walls and stanchion casing had been built.”’ 

Professor C. Batho gives considerable attention to 
beam and column connections in a paper in the second 
report and to bolts and bolted joints in a paper in the 
final report. 

One of the concluding papers gives an elaborate 
analysis of the effect of wind loads on frames with 
semi-rigid connections, and a method of calculating 
stresses therefrom. The conventional ‘‘portal’’ and 
“cantilever’’ methods are, to put it mildly, not approved. 
In writing the paper, Professor Baker evidently did not 
have in mind the tall buildings of America. Few build 
ings in Britain, according to code requirements, need 
provision for wind stresses in the steel frame. When 
so needed it is advised that special bents be designed to 
resist the whole wind shear. 

Throughout the three reports it is emphasized that 
present methods of distributing stress in steel-framed 
buildings are decidedly erroneous. Errors ‘“‘are inherent 
in the assumption made when considering vertical 
loads that the framework consists of vertical stanchions 
with horizontal beams pin-jointed to them.’ Again, 
‘The critical part of a structure of the type examined is 
the connection between a horizontal and vertical member. 
It has been realized that this connection must be con 
sidered to behave as a unit and that the stresses in the 
various parts cannot be estimated by conventional 
methods.”’ 

It is obvious that if floor beams are restrained at 
their ends, intermediate bending moments will be 
decreased and lighter sections may be required than 
if ends are simply supported; on the other hand, column 
sections will theoretically be increased. The magnitude 
of all moments will depend upon the degree of restraint, 
which is governed by the kind of connection employed 
between beam and column. The scores of pages given 
to the design of beams, columns, and connections are 
not easy reading, and the “‘translation to practice’ 
is at times difficult. 
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Che reports culminate in ‘Recommendations for 

Design Only vertical forces are considered. As 

previously mentioned, lateral forces need seldom be 

considered the design of the steel frame of buildings 
Britait In the design of beams, a striking innovation 

is the classification of connections of beams to columns 

Four classes are recognized, and in a paper by Professor 


varying values of these types are illustrated 
examples. Rules and tables are given for 
determination of restraining moments 
As for the design of columns, tables are given for 
determining the total bending moment due to live load 
ind to dead load, in the bottom, intermediate, and top 
lengths of a multi-storied column. A reduction of live 
loads, according to table, is allowed for floors below that 
of the topmost story except on those scheduled for an 
applied loading of 100 Ib or more per sq ft. An increase 
of section in determining the axial load per square inch 
is allowed for unpainted steel columns encased in 1:2:4 
or stronger mix) of reinforced concrete if certain pro- 
visions are met 
Che new rules,’’ says the report, ‘‘do not in them- 

selves comprise a complete new code of practice. They 
can, however, be incorporated in any code based on the 
recommendations given by the committee in their first 
report by modifying certain clauses The new rules 
taking the rigidity of the connections into account are 
entirely novel 

[he structural engineer cannot fail to be impressed 
by the painstaking investigations described in such 
detail in the three reports. The proposed methods of 
design will appeal to him as giving results nearer the 
methods. They are worthy of 
not cast aside until their 
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Welding High Tensile Steel 


By E. W. P. Smiru 


TEER, THE Lrncotn Etectrric Company, 
CLEVELAND, OHIO 


they must be used efficiently, that is, in 
applications for they best suited. For the 
same structural 


shapes, the deflec 


steels, 


T. ) obtain the maximum advantage from high tensile 


are 


which 


tion for a given 
load will be the 
same whether a 


high tensile or low 
tensile steel is 
the advan- 
tage in the use of 
high tensile steel 
results from util- 
izing different 
structural shapes, 
higher unit 
stresses, and re- 
duced weights. It 
is obvious that a 
structure built of 
such steel may be 
sufficiently strong 
while having a de- 
flection somewhat 
greater than that 
ordinarily permis- 


used ° 
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sible. The exact amount of deflection will, of 
dictated by the design. 

The use of high tensile steels generally results ;, 
use of sections of lesser area; consequently t! 
thinner. This is permissible because of the te 


Urse 


are 


high resistance to corrosion. 

High tensile steels are made in a number of 
alloys, most of which are rather low in carbon « 
and easy to weld. 


With the proper type of 





Lincoln Riectr Ce 


Arc-WELDING—A PHOTOGRAPHIC SILHOUETTE 





and careful workmanship, welds with physical character 
istics similar to those of the steels themselves can rea 
be obtained at moderate cost. 
The high quality of results obtainable is illustrat 
by the free-bend test specimen shown in Fig 
test showed a ductility of 86 per cent elongatior 
outer fibers of the weld. Attention called 
plastic flow of the metal on the inner side of the 
Two types of electrode are available for weldi 
tensile steels. Both are heavily coated and of the shi 
arc type. One of them is designed for use with low 
bon nickel steels, structural silicon steels, and in ge! 
all low-alloy steels with a carbon content of less t! 
per cent. On such steels, the electrode has pr 
welds with the following properties: 
Ultimate tensile strength, 85,000 to 100,000 Ib per 
Yield point, 60,000 to 70,000 Ib per sq in 
Ductility (elongation in 2 in.), 15 to 20 per cent 
Impact resistance, 60 to 75 ft-lb (Izod) 
Fatigue resistance, 45,000 lb per sq in 
Density, 7.82 to 7.86 grams per cc 
The second type of electrode was developed ! 


try rr ns 


steels having somewhat higher ultimate streng™! 


iS 


Abl® 


!Some authorities, in considering the welding of alloy ste 
subject to preheating or postheating, have placed the max 
as low as 0.15 per cent. See Procegprnes for October |" 
paragraph 











N 0. 


preceding group. On these steels, welds with 
ng properties have been obtained. 


ile strength, 100,000 to 105,000 Ib pet sq In 
90,000 Ib per sq in 

longation in 2 in.), 12 to 15 per cent 

istance, 55,000 Ib per sq in 

ensile strength, 110,000 to 115,000 Ib per sq in 
90,000 Ib per sq in 
longation in 2 in.), 15 to 20 per cent 


cedure in welding high tensile steels is in 

he same as that applicable to plain carbon steels. 

f positive polarity is used—that is, the electrode 

positive and the work negative. When welding in a 

+ position, the are voltage ranges between 24 and 28 v 

‘in some cases, over 30 v. In general, currents ap- 

ximately in the middle of the range given in the follow- 
tabulation should be used: 


90 to 175 amp 
140 to 225 amp 
180 to 325 amp 
250 to 400 amp 


elec trode 
electrode 
elec trode 


lec trode 
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When welding in the vertical or overhead position, the 
*/so-In. electrode is generally used. However, the */;,-in. 
size is used for finish beads on heavy plate. On vertical 
joints, the operator should start at the bottom, building 
up a shelf of weld metal, and weaving the electrode from 
side to side for the full width of the joint. In overhead 
work the weld should be made with several narrow beads: 
each bead should be entirely cleaned before applying 
the next. Recommended current for vertical or over- 
head welding is as follows: 

5/s-in. electrode 
ein. electrode 


100 to 160 amp 
' 125 to 180 amp 


——_——— 


Errata 


In ‘Discharge Area of Circular Gates,’’ by I. Nelidov, Assoc. M. 
Am. Soc. C.E., in the Engineers’ Notebook section of the March 
issue, the following corrections should be made: 

In the fifth and sixth lines below the figure, change 1.31 to 
0.93 in the three places it occurs. 

In the first equation, dy and dy, should be outside the radical 
signs 

In the fourth line from the bottom, 
“nya/R, by ky.” 


“‘yo /R, by k,’’ should read 














Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








Present and Future of Power 


In his article on the ‘‘Future Course of the 


— SS 4A EF 4 


EDITOR 

visio in the March issue, Ford Kurtz, M. Am. Soc 
illed attention to the fact that three of the Founder 
Civil, Mechanical, and Electrical—have special interest 
ject of power. He then asks the following question: 


rable to attempt to define and then limit our Division 
hat portion of the field which decidedly lies within the 
f civil engineering, namely, hydroelectric power minus 
lectrical features? If not, how far should the 
est itself in those sections whose details admittedly 

to electrical engineering ?”’ 
ilternative would definitely exclude any consideration 
lants. I believe that Mr. Kurtz is not—and I am sure 
in favor of that alternative, because he later pro 
wer cost committee, which is to collect data on the cost of 


hanical or 


tric and steam power 
pting to answer Mr. Kurtz’s question, I suggest that our 
vity should be limited to the economics of all methods of 
. on, but that considerations of design and construc 
ould be confined to the civil engineering features of 
\ m between the activities of the Technical Divisions ol 
» innot be made so easily. In fact, it cannot be made at 
the subject of dams is vital to no less than five 
Power, Irrigation, Sanitary, Waterways, 
nics and Foundations Divisions. It is not 
ur of these Divisions would consent to release the 
i given subject to a fifth Division. On the other 
luplication of work, there should be some method 


at is the 


to be 


ommittee work on a given subject can be allo 


ision with committee representation from the 


Divisions 
to be every indication of a return to prosperity in 
! the present improved conditions continue, there 
activity in all the Divisions of the Society 
this happy condition will extend to the Power 
pend largely upon future activities in the field of 


wer developments. The use of such develop- 





ments in the future will depend principally upon the true cost or 
value of hydroelectric power 

I am glad to second Mr. Kurtz's proposal for a committee on 
power cost. Many executives, through lack of a true knowledge 
of the proper field for hydroelectric power, have ceased to plan 
seriously for such power in the future. Although much of the 
best water power has been developed, there are still a large number 
of undeveloped resources which can and should be used economi- 
cally 

It is my opinion that the future use of hydroelectric power in 
this country, particularly by private organizations, could to a 
considerable extent, be guided by such a committee. I believe 
very definitely that, unless the subject of hydroelectric power is 
presented quickly in its true light, there will be very little increase 
in its use. This, of course, would mean the decay of the Power 
Division 

WitiiaM P. Creacer, M. Am. Soc. C.E 

Buffalo, N.Y Consulting Engineer 
April 28, 1937 


The Artistic Design of Water Towers 


lo THE EDITOR The Pagoda Water Tower at Yenching Uni 
versity, Peiping, China, which is shown on the Page of Special 
Interest for March, is a remarkable structure and well worth 


bringing to the attention of all engineers 

In this connection I should like to call to the attention of your 
readers the design of the administration building at Randolph 
Flying Field in San Antonio, Tex., shown on page 231 of the same 
issue. In order to solve the difficult problem of water pressure 
without an unsightly water tower, the water tower was included 
in the upper part of the building 7 Y 5 cd 


Oscar A. SEWARD, JR., M. Am. Soc. C.E 
Bea engineer, Lexas State ~ ” 


Groesbeck, Tex 
A pril 22, 1937 
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Sewer Maintenance in Glendale, Calif. 


To THe Epiror I find the paper on sewer maintenance by 
Raymond R. Ribal, Assoc. M. Am. Soc. C.E., in the March issue, 
a helpful addition to available information on this subject. Proper 
maintenance and the keeping of adequate records will without 
doubt increase the efficient operation of a sewer system. A record 
of repairs will also show where the cost of maintenance is so high 
that replacements should be made 

As Mr. Ribal points out, the value of publicity in connection 
with this type of work is great. It is lack of knowledge of the 
importance of proper maintenance that causes fiscal officers and 
legislative bodies to cut the budgets for such work to the point 
where it is impossible to operate a sewer system efficiently. A 
carefully planned campaign of publicity will do much to offset such 
unwise efforts to economize. It is not always possible to carry 
on a spectacular test, such as was conducted in the City of Los 
Angeles outfall sewer. But, through the medium of the press or 
public addresses, there are many opportunities to show the citizens 
of a community the importance of their sewer system from a health 
and business standpoint 

In Glendale we are not ready to abandon our flush tanks, as 
seems to be the practice in the cities of northern California. We 
still believe that the cleaning and ventilating effect of the tanks 
justifies their existence. We also find that the ability to turn a 
considerable volume of water into the lines during the cleaning out 
of tree roots greatly aids the men in their work. At the present 
time we have in operation 727 flush tanks, of which 293 are auto- 
matic and 434 manually operated 

Our greatest cause of trouble is from tree roots. Casuarina 
trees are the worst offenders, while the eucalyptus and poplars 
divide honors for second place. Pepper, camphor, and oak trees 
are next, and acacias, the cypress, pines, and palms are also among 
the trouble makers. When new trees are being planted on the 
streets, we ask the park department to choose a species other than 
these. Mr. Ribal's suggestion that a hydrostatic test be applied 
to every new sewer line before its acceptance by the city is a good 
one. However, this has not been done up to the present time in 
Glendale 

It is the policy of this city to run the house-connection sewers 
into the curb line at the time the main in the street is laid. If the 
curbs are in place, a double cross is chiseled into the curb and an 
accurate measurement taken of its position with relation to the 
next manhole downstream. If the curbs are not in place, a gal 
vanized wire is tied around the end of the house connection. The 
wire should be cut long enough to allow it to be brought to the 
surface and tied around a stake marking the position of the end of 
the pipe. Even if the stake is broken off or lost the wire can al 
ways be found and the pipe easily located. This is an inexpensive 
and very effective way of marking the position of the house connec 
tions. The inspectors’ records are entered upon a set of sectional 
maps, showing the entire record of connections.’ The map record 
has been found more efficient than a card-index system 

A few of the highlights of the Glendale sewer system may be of 
interest. At present there are 212.27 miles of sewers, and the 
city is connected with the Los Angeles ocean outfall. We pay 
our pro-rata share of the cost of disposal, based on meter readings 
of the amount of sewage turned into their system. For the last 
fiscal year this bill was $7,317.40 for 2,201.21 million gallons, or a 
disposal cost of $3.3243 per million gallons. The cost of main- 
tenance for the last fiscal year, not including the bill from the City 
of Los Angeles for disposal, was $7,508.66. At the end of the 
fiscal year, there were 14,200 lots connected to the sewer, which is 
about 57 per cent of the number which had the sewer available 
The maintenance is carried on by two crews of two men each, 
who carry safety lamps with them at all times 

J. C. Atpers, Assoc. M. Am. Soc. C.E 
Glendale, Calif City Engineer 


April 27, 1937 





The Engineer in the Field of Power 


ng r/ ae an 

To THs ei te an shoujd like to comment on the article on the 
“Future Course of the Power Division” by Ford Kurtz, M. Am 
Soc. C.E., in the March issue. © Since the two questions propounded 
concerning the delimitation of Division activities in portions of the 


power field concern not merely civil engineers but also ; echanical 
and/or electrical engineers, they properly call for a ombines 
answer. I incline towards avoiding any strict definition or limita. 
tion of the Division activities, which would restrict them toa prov 
ince outside of mechanical or electrical engineering. Rathe, ; 
believe that, intentionally or otherwise, the interests of the several 
branches of the profession will overlap to a considerable ext. 
On the other hand, it seems practicable and desirable to es 
phasize subject matter which is not within the province of tithe; 
mechanical or electrical engineering 

As to the proposed subject matter of papers to be submit, 
under the sponsorship of the Division, I have no contrary cop 
ment in so far as the technical or engineering subject-matte 
concerned. However, I believe that more stress might appr 
priately be laid upon the economic aspects of power developme: 
generally or even upon those of individual projects. The desiders 
tum in this respect would, I think, hardly be met adequately | 
means of Mr. Kurtz’s fifth and sixth proposals for subjects 
study by special committees of the Division. The more strict) 
technical aspects of the work of the engineer in the power field 
cannot, in actual practice, be separated from economic aspects 

The emphasis upon additional committee work I consider we! 
warranted. The subjects proposed for study—particularly thos 
requiring annual progress reports—are good. I have in mi 
subjects relating to costs of power, fixed as well as operating 
power station design, and to prime-mover design. In respect of the 
second and third of these items, it seems to me that emphasis 
should be laid primarily upon hydroelectric developments, becaus 
in the cases of fuel or heat stations the province seems to be mor 
clearly that of the ‘‘mechan-electric”’ engineer 

The sixth proposal, for special committee study, is not too clea 
in so far as the subject matter of such study is concerned. Pox 
sibly the suggested scope is too broad for the work of a single con 
mittee. In any case, however, I believe that the broader « 
nomic aspects should be considered and that neither the Divisio: 
nor the Society should shrink from the consideration of thes 
aspects merely because they involve subjects of general pub! 
interest. 


a 


F. W. SCHEIDENHELM, M. Am. Soc. C | 
New York, N.Y Consulting Engineer 


April 19, 1937 





Making Highways Safe 


To THE Eprror: Much has been said and written concerning 
the design and construction of highways that will be safe for 
automobile traffic of today and of the future. To both drivers an 
engineers, such matters as the number and width of lanes, amount 


of superelevation of curves, width of shoulders, depth of di 


visibility, grade-crossing elimination, amount of crown, typ 
surface, curbs, guard rails, and landscaping seem to be all imp 
tant 

All these factors must be considered, of course. Of mor 
portance than any of them in the prevention of accidents, how 
ever, is double-tracking—that is, separate highways for trai 
moving in opposite directions. The greatest hazard in traffic 
any kind is the human equation. There would be many more 
train wrecks if instead of running on a track, the train were guided 
by the engineer, who had nothing but a white line to separat« 
train from another. When we consider that some automobiles 
can travel at locomotive speeds, meeting and passing each o 
with no more clearance than that used by the railroads, it % ' 
hard to understand why we have accidents 

The complete separation of traffic should be demanded by | 
traveling public and should be incorporated in the plans tor all 
highways. Many super-highways having four or more lanes, * 
no separation except the “white line,” have been built, eve! 
cently. As might be expected, the most modern highways 4 
apt to have the most accidents. It is human nature to take 
can, and automobile drivers are no exception. Som drivers : 
to think that the white line was meant as a guide for wi 
on the left side of their cars. When two such drive: 
illustrate the fact that two objects cannot occupy the same SP 
at the same time. Then there is the driver who wan! 
his half of the road right out of the middle. 
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ation of traffic could be accomplished by several 
= /, xisting two-lane highways could be converted into 
‘ is by constructing another two-lane road parallel, 
. to the original road. Three or four-lane roads 
rated by constructing a parking strip between the 
traffic in opposite directions. When changes in 
made the existing road could be left for one-way 
of being destroyed. This is being done, to some 
South As a feature of federal work relief, such a 
provide employment for the entire unemployed 
le-bodied men for a number of years 
anent separation can be made, the white line should 
something wider and more emphatic. Projections 
nerete should be placed in such a manner that the 
vehicle cannot be driven over them, parallel with the 
without the driver’s knowledge or without consider- 
to the passengers and some damage to the tires. 
ms should be alternated, so that vehicles can safely 
un angle, on straight portions of the road and where 
vood. On horizontal and vertical curves, where the 
oor, the projections should be continuous, so as to 
Chere probably always will be drivers whe have 
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“ 
R heir lives or the safety of others, but who rush head- 
g ingels fear to tread. The white line means just as 
is a single strand of wire does to livestock. They 
line by force 
Georce V. Lone, M. Am. Soc. C.E 





St. Lawrence Power Rates 


Epiror: In his article entitled “Are St. Lawrence 
ites Too High?” in the December 1936 issue, the late 
tipley, M. Am. Soc. C.E., quoted from my discussion 
M.ad's paper on the development of the international sec 
St. Lawrence River (both in TRANsAcTIONS, Vol. 100) 
tatement regarding primary and secondary power was 
rly referred to, and was used, with recent records of flow, 
conclusion that the installation proposed was not 
ind that, in consequence, the estimates of cost for the 
uld be revised. 
ir in the view expressed by the U.S. Lake Survey Office 
sent conditions on the Great Lakes represent a normal 
i weather cycle, and that the projection of declining 
forty years into the future is not justified 
ver, | cannot agree with Mr. Ripley’s conclusion regarding 
i f the proposed installation in the St. Lawrence 
plant It is true that primary power is continuous power. 
with the exception of cases where power is supplied exclusively 
idustries, such as mining, smelting, paper making, and 
nufactures, the load is never on a 100-per cent daily load 
Chus the output of a plant of primary power is not 
ntinuous 24-hour power. Systems of a size necessary 
power from the St. Lawrence River plants will carry 
id in which domestic, commercial, and manufacturing 
will be represented, and will have a load factor less than 
em daily-load factor of 75 per cent would be com 
gh for such a case, so that if local storage were avail- 
low could be controlled to fit the load, primary power 
uld be met with a flow somewhat less than that 
i 24-hour load 
f the Joint Board of Engineers presents a method 
gulati for Lake Ontario, which would make available a 
t 185 u ft per sec 100 per cent of the time, 1860 to 1925; 
sec, 90 per cent of the time; and 210,000 cu ft 
nt of the time. Utilizing the small range in stage 
dered feasible by the Joint Board of Engineers on the 
proposed plants, and assuming a minimum flow 
per sec, a primary load corresponding to the as- 
flow of 210,000 cu ft per sec could be carried on 
i daily-load factor appreciably higher than the sys- 
ctor previously mentioned. For flows in excess 


t is evident that secondary power will be available 
| that Lake Ontario would provide only yearly 


count of the method proposed for controlling 
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the outflow from the lake, a discharge of 210,000 cu ft per sec 
could be secured at elevations much lower than 244.70, as assumed 
in Mr. Ripley’s paper. Examination of the regulation table for 
Lake Ontario, given in the Joint Board’s Report, reveals that 
a flow of 221,000 cu ft per sec could be secured with a lake level 
of 244.07. 
In view of all the facts, it is considered that the installation 
adopted for the different proposed plants is well justified 
Tuomas H. Hoae, M. Am. Soc. C.E 
Chief Hydraulic Engineer, Hydroelectric 
Power Commission of Ontario 
York Mulls, Ontario 
April 19, 1937 





Stream-Regulation Study a Function 
of the Federal Government 


To THe Epiror: I was interested in the symposium on the 
‘Activities of the National Water Resources Committee,’ in the 
March issue of Crvi ENGINEERING. First, I should like to make a 
few personal observations on the Great Lakes Basin, one of the 
fourteen districts mentioned by Mr. Wolman in that symposium 

In my contacts with the state planning boards in the nine states 
of that district, and with the various agencies and men who were 
concerned with the water resources of their states, I found that the 
following particular interests were involved: (1) Sewage treat- 
ment and the elimination of stream pollution; (2) stream regula- 
tion, including flood remedial measures; and (3) navigation of the 
Great Lakes. 

I have listed these interests in the order of importance that the 
states themselves seem to attach to them. In my opinion, it is 
not the order of real economic priority to the nation. The real 
order comes in reverse: (1) Navigation on the Great Lakes, in- 
cluding the St. Lawrence Waterway project and very incidentally 
its power feature in that connection; (2) stream regulation; and 
(3) stream pollution. 

I believe the states are fully competent without any federal 
advice, interference, or assistance, to handle their own problems of 
stream pollution and control. If anything, I would criticize the 
activities of some of these agencies as being retroactive and de 
feating their own purpose, because in their enthusiasm they do 
not evaluate the economic factor in stream pollution. I must 
qualify the statement with respect to federal assistance on the 
stream-pollution question; and I wish to specifically commend 
the excellent work being done by the U. S. Public Health Service. 
It suffices all present needs. 

The short time available for preparing the Drainage Basin 
Report, referred to by Mr. Wolman, precluded taking up the matter 
of stream regulation, including flood control. It was a disappoint- 
ment to the state authorities, and the subject of some criticism, 
for they wish to correlate their flood control studies to the inter- 
state drainage basins. 

It seems to me that the next major duty of the National Water 
Resources Committee is the economic fundamentals of stream 
regulation. Such a study is essentially and logically a function of 
the federal government. Relief from floods and extreme low 
water, or the forecasting of flood stages, involves meteorologic data 
from vast areas even though the problem is applied to a particular 
state or municipality. The hydrologic study must cover the 
drainage basin, regardless of state boundaries 

In such work I am not suggesting that the Water Resources 
Committee get up specific plans on specific streams for certain 
purposes. I am talking about specific examples of the effect of 
fundamentals upon a particular basin. Let us consider, say, the 
Susquehanna Basin. When and how often may floods be expected 
there? How high will these floods rise at various points? What 
methods of hydrologic research have been developed to deter- 
mine these things? What is the best procedure for going about it? 

It seems to me that the vast expenditures proposed for flood 
remedial work and for stream control and regulation warrant 
fully this further study by the National Water Resources Com 
mittee 

L. K. SHERMAN, M. Am. Soc. C.E. 
Consulting Engineer 
Chicago, Ill 
A pril 29, 1937 
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San Antonio Entertains 


Large and Successful Spring Meeting, April 21-24, Shows Results of Care/ul Planning 


SMILING SKIES at San Antonio greeted Fiesta Week and with it 
the 1937 Spring Meeting of the Society. This was the season so 
well chosen by the local members for this all-important gathering 
and their judgment was fully vindicated in the splendid meeting 
By the time the full measure of interest was re 


that resulted 
The success 


corded, the attendance figure reached more than 600 
of the meeting was on the same generous scale 

In reality it began on Tuesday afternoon, April 20, when a 
group of representatives from the southern meeting region met in 
their annual Local Sections Conference to discuss desirable details 
for the Spring Meeting next year, to consider the proposal to assign 
all members of the Society to some Local 


Mexico, and Louisiana sent representatives, and some Chapter, 
even as far off as Kansas, North Carolina, and IIlinois answers 
the roll call. The students themselves conducted the meeting 
After listening to interesting reminiscences from the Presiden: 
and a stirring address by Director E. R. Needles, they turned » 
matters of common interest to the Chapters and the Society 
Free and helpful discussions thus occupied the entire afternoon 


DivistION MEETINGS PROVE POPULAR 


Capacity crowds attended the Division meetings both morning 
and afternoon on Thursday, April 22, attesting to the excellenc 
of the programs prepared for the several 





groups. The Highway Division, meeting 





Section, and to take up similar topics of ———— 
interest to all the Sections. This meeting 
adjourned in time for the delegates to join 
other visitors at a party staged by the 
Texas Section in the Plaza Hotel 


A Wi_p West Party 


Somehow these members, with the tradi 
tional ingenuity of college students on a 


In This Issue . . 
The Engineer and Society 
An Editorial..... 


San Antonio Entertains (4 
Successful Spring Meeting). 


Meeting of the Board of Di- 


in morning session, listened to reviews of 
highway planning and work in both Tex 
and Mexico, which were greatly enjoyed 
The Irrigation Division held two full ss 
sions, both morning and afternoon. Prof 
itable discussions were enjoyed, covering th: 
amount and development of water supply 
as well as its application to various irriga 
tion projects in Texas. Likewise the Sur 


Pp. Ata 
p. 416 


us | 


prank, had contrived to transport in sec . , 
: rection—-Secretary's Abstract p. : . a 
tions and to reassemble on the roof gar , veying and Mapping Division held morning 
> . - - ame . 
den, an old cook’s vehicle used on cattle _ Preparing for the Detroit and afternoon sessions, covering various 
drives and borrowed from the collection Convention p. 421 surveying activities and principles as a 
of the late Will Rogers. This “chuck Early Presidents of the So plied to conditions in Texas, as well as 
wagon" was the center of a plentiful and | ctety—Frederic Graff p. 422 the international boundary work betweer 
elaborate buffet supper. Meanwhile cos- , . : Inited Stz ic 
=“ . Regional Student Conferences the United States end Mexico or 
tumes of wide sombreros and red bandanas Well Attended , ». 424 Interest also ran high in the joint meet 
, 4 ¢ ~ 2 : . . 
supplied for the occasion had made the : 4 ing of the Construction and Structural Di 
visitors feel at home among the real cow- | Security of Employment cn visions in the afternoon. Illustrated talks 
the Engineering Profession p. 426 on the Galveston Causeway and the San 


boy costumes donned for the occasion by 
the local group. A hilarious spirit of cam- 





Jacinto memorial were followed by an mn 
- structive motion picture showing the tech- 








eraderie was the inevitable result. Camp 
fire decorations, string music, an enlight- 
ening talk by J. Frank Dobie on Texas history, and several 
groups of cowboy songs provided the entertainment to round off 
the hearty meal 

About 10:30 p.m. the entire group repaired to a nearby theater 
where they were edified by a thrilling melodrama, Murder in the 
Old Red Barn, with all the realism the title implies. There they 
hissed the villain to their heart's desire and waited to see virtue 
amply vindicated and villainy punished in the end. 

Tue STATE AND Its RESOURCES 


With this as a flying start, the Spring Meeting officially opened 
on Wednesday morning with general sessions. First a representa- 
tive of the Governor, followed by the Mayor of San Antonio, bade 
the Society hearty welcome. The President made fitting reply. 
The remainder of the morning session and all of the afternoon 
were devoted to an interesting exposition of there sources of Texas, 
including the natural prospects as well as those features developed 
by agriculture, transportation, and industry. This series of papers 
afforded ample justification for the intense pride of all Texans in 
their wonderful state 

Between these sessions the Texas Section had arranged a special 
treat in the form of a Mexican lunch. To many this was the first 
introduction to tamales, tortillas, and other delights of Mexican 
cooking. Brief introductions followed this interesting repast, and 
then the diners had to hasten back for the afternoon session 

Besides the technical meeting, a Student Conference was on the 
Both the Texas Agricultural and Mechanical College and 
But other colleges 

Oklahoma, New 


program 
the University of Texas had large delegations 
from further away were also much in evidence 





nique of soils testing. An added feature 
was another motion picture covering the work of the Metro 
politan Water District of Southern California. In spite of the 
length of this program, the large audience remained until the end 
Technical reports of these various papers will appear in th 
July issue. 
EXCURSIONS AND SIGHTSEEING 


While these technical sessions were monopolizing the interest 
the men, the ladies were enjoying a variety of entertainment pr 
pared forthem. Sight-seeing rides, teas, and visits to historic sites 
were especially popular. In some of these, as on Friday, the men 
could also join. That entire day was given over to excursions 
About 90 members and their families traveled 100 miles north of Sar 
Antonio, through the hill country to see the large multiple 
Buchanan Dam on the Colorado River, rapidly nearing completo 
They also visited Inches Dam, a gravity overflow structure for 
power development, about 5 miles below the larger structure 

Those who remained in San Antonio for the day were treated \ 
never-to-be-forgotten sight, the conclusion of “Fiesta We s 
The spring of 1836 was memorable in the history of Texas and 
United States. It was then that relations with Mexico came ' 
a head, climaxed by the siege of the Alamo in February and “ 
decisive battle of San Jacinto in April. Each year at this seasor 


. . . . . >: Se oA th 
San Antonio remembers its history with a Fiesta Week, ane 
year Society visitors enjoyed it to the full. 

SocrETY PARTICIPATES IN FIESTA 


+ . . ° s¢h the first 
They even took part in the celebration, starting wi" the f 


event on Monday evening. Almost at the head of a long pt 
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were representatives of the Society, including the President and 
prominent officers, bearing a large wreath in the shape of the 
Society badge. This with a hundred others was solemnly de- 
posited at a special memorial ceremony in front of the historic 
Alamo, while bands played, and thousands stood reverently at 
the sound of “taps.” 

Other parades, of daily occurrence, punctuated the week. Then 
on Thursday evening in the capacious municipal auditorium, coro- 
nation ceremonies were conducted for the Queen of the carnival and 
her brilliant retinue of princesses. Climaxing the enttre Fiesta 
Week, came the Battle of Flowers on Friday afternoon. Elaborate 
floats with historic and artistic motifs, dozens of bands, marchers 
galore, and hundreds of flower-decked autos made this two-hour 
parade memorable as a most beautiful and distinctive highlight 
of the Spring Meeting 

A MEXICAN VILLAGE ATMOSPHERE 


Other social events also left their own pleasing memories. One 
of the most popular was the dinner dance in the ballroom of the 
Plaza Hotel, on Wednesday evening. Here also the artistic side 
was in evidence. Outside in the reception room a Mexican hut 
had been erected, and within it, the nationally famous tortillas 
were being prepared and baked. In the straw about the doorway 
were milk goats and their kids, a burro attended by two pretty 
senoritas; and alongside, a native with his foot-power pottery 
wheel, forming graceful bowls and cups and vases. Mexican dances 
and music enlivened the dinner. Then the entire floor was cleared 
for the greater enjoyment of the large number of dancers. 

Less formal and correspondingly more spontaneous was the 
“Stag Barbecue”’ on Thursday evening. Held at an entertainment 
resort ten miles or so north of the city, this was widely attended. 
The local members staged an appetizing outdoor meal followed 
by entertainment, giving added evidence of the friendliness and 
hospitality that characterized the entire meeting. 

Historic GLorriges OF SAN ANTONIO 


Although the anticipated excursion to Monterrey, Mexico, did 
not secure the needed quota to warrant undertaking it, the historic 
shrines and interesting scenes of San Antonio itself were widely 
enjoyed. Visits to the several flying fields nearby, to Fort Sam 
Houston, largest in the country, and to beautiful Brackenridge 
Park, were popular. Within a few blocks was the famous Alamo, 
now a public museum, and there many a visitor paid silent tribute 
to Travis, Bowie, Crocket, Bonham, and their historic band 

The Spanish missions also came in for a large and well-deserved 
share of attention. Engineers, of all people, find in them worthy 
objects of admiration for their artistic and engineering features, 
which seem admirable even on the basis of modern standards. 
Then there was the centrally located Governor’s Palace, with its 
beautiful patio and interior furnishings, bearing eloquent witness 
to the dignity and comfort of the old Spanish home life 

Instances could be multiplied in elaborating the wonders of the 
city, the beauties of its surroundings, and the pleasures arranged 
in such abundance for all visitors. The San Antonio gathering 
was not just an ordinary conference of technical men; it was a 
Spring Meeting par excellence. Every credit belongs to the local 
officers and their efficient subcommittees for staging a program 
that will go down in Society annals as one of the best in a long 
line of successful meetings. 





Meeting of Board of Direction— 
| ’ ! 
Secretary's Abstract 
April 19 and 20, 19357 
On Aprit 19 and 20, 1937, the Board of Direction met at the 

Plaza Hotel in San Antonio, Tex., with President Louis C. Hill in 
the chair. In addition, Secretary Seabury and the following mem- 
bers of the Board were present: Past-Presidents Tuttle and Mead; 
Vice-Presidents Lupfer and Bellinger; and Directors Arneson, 
Burdick, Crawford, Davis, Dean, Ferebee, Finch, Hidinger, Hill, 
Legaré, Leisen, Morse, Myers, Needles, Poole, Proctor, Shea, 
Stabler, and Stanton 


Items from Executive Committee 
A number of administrative matters which had previously re- 
ceived the study of the Executive Committee were adopted as 





the action of the Board or were acted upon separately as recom, 
mended. Some of these matters are incorporated in the minut 
of the Board without specific reference to the action of the B, 
ecutive Committee. . 


Minutes of January 17-19 Meeting Approved 


The minutes of the outgoing Board meeting, January 17-19 
1937, were approved. : | 


Revision of Minutes, January 21 Meeting 

The Board voted to amend the minutes of its meeting of Jany. 
ary 21, 1937, by including Director J. L. Ferebee as a member 
the Committee on Registration of Engineers with term ending 
January 1938. The Board expressed its regret that, in designating 
the personnel of the various committees for the year 1937, it - 
advertently omitted his name as a member of that committee : 

Otherwise, the minutes of the meeting were approved. 


A llocation"of Members to Local Sections 

The report of the 1936 Committee on Local Sections, dealing with 
allocation of all members to Local Sections, was referred to R 
subcommittee of the Committee on Professional Activities, cop. 
sisting of Directors Morse, Ferebee, Finch, Hidinger, Stabler, and 
Stanton, for study and report to a future meeting of the Board 


Amendment to By-Laws—Committee on Public Education 


+ Under regular procedure Article IV, Section 10, of the By-Laws 
of the Society were amended in the following particulars: (| The 
term, “Committee on Public Education” throughout the Section 
was amended to read, “Committee on Public Information”: 
in paragraph (>) the last sentence was changed by the omission o/ 
the word “educational” so that it shall read: ‘Such work shail be 
carried on at all times in a manner consistent with the dignity o 
the Society.” 
Statistics in the Construction Industry 

The Board endorsed a proposal for the collection of statistics of 


the construction industry by the government, including the appro 
priation of the necessary funds. 


Proposed Symposium—" Diagramming or Tabulating Valuaik 
Engineering Knowledge” 

Proposal from J. A. L. Waddell, Hon. M. Am. Soc. CE 
originating at the Society’s annual Meeting in January 1937, and 
suggesting that the Society arrange for an extensive symposiun 
on “The Diagramming or Tabulating of Valuable Engineering 
Knowledge”’ was discussed. The Board concluded that under 
present circumstances it was not practicable for it to accept such 
responsibility. 


Committee on Salaries 

Detailed report was received from the Committee on Salaries 
proposing equitable compensation in normal times for civil enginee: 
ing positions defined by the federal classifications. The Board 
took this under advisement for further study before definit 
action. 


Registration of Engineers 

Report from the Committee on Registration of Engineers & 
tailed the progress of two conferences held with representatives o! 
18 other engineering societies in a study of possibly desirable x 
visions of the “Model Law.” 


Norwich University Student Chapter 

Reestablishment of a Student Chapter at Norwich University, 
Northfield, Vt., was approved, on a probationary basis for 
years. 


Committee Reports 
Recommendations of several Board and Society committess 


received the consideration of the Board. Progress reports " 
other committees were received and discussed. 


Future Meetings 

Although the summer Convention for 1937 is to be hel 
troit instead of the Far West, the Board decided to include in that 
meeting a Local Sections Conference as heretofore. !' wa - 
voted that the 1938 Convention be held in the western area, © 
accordance with previous custom. 
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N oO. 6 
cor r of American Engineering Council 
m, Dean Andrey A. Potter, President of American 
yincil, addressed the Board briefly regarding the 
ymuncil 
tutional procedure the Board unanimously elected 
to serve as its officers for the coming year 
etary, George T. Seabury 
usurer, Otis E. Hovey 
istant Treasurer, Ralph R. Rumery 


he Late Joseph M. Howe and Alfred D. Flinn 


inanimously adopted by standing vote the following 
two of its former members 


M n Howe 
ard of Direction of the American Society of Civil 
issembled this day for its Quarterly Meeting at San 
4, rex., has learned with deep regret of the passing of Joseph 


\N Howe, a former Director of this Society from this District 

‘ we are meeting, in 1924-1926, and Vice-President from 
1930-1931 

\ir. Howe, a member of the Society since 1903, had taken an 

it in the preparations for this meeting of the Society. In 


if his long and loyal service to the Society, the Board 
Secretary to inscribe on its minutes, and to transmit 

Mr. Howe's family, this expression of its deepest sympathy in 
ith of an outstanding member of the profession, and its 
personal loss in the passing of a valued friend and col- 


" DouGLAS FLINN 
ard of Direction of the American Society of Civil 
is learned with deep regret of the recent death of 
Flinn, a member of this Society since 
Direction during the years 1917-1919, 
to contribute unselfishly of his time and ability 
interests of the American Society of Civil Engineers 
118 to the time of his death he served the Engineering 
rst as Secretary and later as Director. He was also 
. ry nited Engineering Trustees from 1918 to 1924, when 
r to give his entire time to the work of Engineering 
Dr. Flinn’s whole career was characterized by whole 
: | devotion to the best interests of the engineering profession 
Board desires to place on record its appreciation of Dr 
ributions to the upbuilding of the engineering profes 
The Board 
ry to inscribe on the minutes of this meeting, 
to the family of Dr. Flinn, this expression of the 
members of the Board in the death of an 
the profession, and the sense of personal 


glas Flinn. Dr 
. and its Board of 


A ‘ ready 


express its keen regret at his passing. 


mecreta 


ithy of the 


ember ol 


ng of a valued friend and colleague.”’ 


hi iy 


Logi ul Data 
adopted a resolution indicating its support of the 
g activity in collecting and publishing basic hydrological 


detail elsewhere in this issue 


other matters of routine or administrative natur« 
necessary action taken 


urned to 


meet in Detroit, Michigan on July 





une Instead of August ‘Proceedings’ 


EDINGS will be published in June, contrary to 
For many years, it has been the practic: 
publication of PRocEEDINGS through the 
of June and July. The purpose was to enable 
oncentrate on the collation of papers for the 
r'RANSACTIONS, and secondarily to solve thx 
el shortage during the vacation months 
reful study, the Committee on Publications has 





omit 
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decided to transfer the two recess months of PROCEEDINGS to July 
and August in order that all members who have become interested 
in the discussion of current papers may have ample opportunity to 
continue that interest a little later into the spring 
this year there will be a June PROCEEDINGS, which will contain all 


Consequently 


the discussions written during May and accepted for publication 
In the past 
until the issue of August 15 

There has been rather definite indication that August 
long the date of resuming publication, may be a little early to ex 
pect the members to ‘‘settle down”’ after summer activities to the 
serious study of technical papers 
ment will bring PROCEEDINGS again to the desks of its readers on 
September 15, instead of August 15 asin former years. Correspond 
ingly, it will extend by one month the period of active interest in 
this publication during the spring. The committee will look for 
ward with interest to the effect in stimulating discussion activities 
which this change in plan is intended to encourage 


much of this material has necessarily been deferred 


15, for so 


Consequently the new arrangt 





Connecticut Section Erects Memorial 
Tablet to Clemens Herschel 


IN CONNECTION with its Seventeenth Annual Meeting, held in 
New Haven on April 27, 1937, the Connecticut Section of the 
Society unveiled with appropriate ceremonies a tablet to the late 
Clemens Herschel, Past-President and Honorary Member of the 
Society, commemorating his achievement in designing the Ferry 
Street draw span over the Quinnipiac River 





DESIGN OF A New HAVEN Bripct 


MEMORIALIZING 
BY CLEMENS HERSCHEI 


TABLET 
Dedicated by the Connecticut Section on April 27, 1937 


The unveiling took place in the presence of John W. Murphy 


mayor of New Haven; Winslow Herschel, son of the designer 
three other membersof Mr. Herschel’s family; and numerous officers 
and members of the Connecticut Section At the dinner meeting 


an interesting talk about his father was given by Winslow Herschel, 
and other addresses were made by Clarence Blakeslee and R. A 
Cairns, Members Am. Soc. C.E The following remarks by C. ] 
rilden, M. Am. Soc. C.E., chairman of the committee in charge of 
placing the tablet on the bridge, made at the unveiling, are of in 
terest in view of the fact that Mr. Herschel’s achievements in the 
field of hydraulics have overshadowed his structural work 

“Mr 
bridge 


Herschel was thirty-two when he began the design of thi 
He had graduated from Harvard with highest honors at 
the age of eighteen, after which he studied his profession at Karl 
ruhe, returned to this country and opened an office in Boston as 
consulting engineer He designed several bridges in Boston and 
vicinity, but the Quinnipiac draw span was the most 
His studic 
bridge led him to write, in 1874, an important, though brief, book 
entitled Revolving 
In this work a number of subjects connected with the 


important 
single structure for which he was responsibk son thi 
Continuous Drawbhridges 

calcula 
It i 
a scholarly treatise with an impressive appendix listing many book 
and articles which the author had consulted. When it 
bered that Squire Whipple’s work on Bridge Building, in which the 
analysis of framed structures was for the first time adequately and 
1847 


tion of continuous girders were pre sented for the first time 


is remem 


, 


correctly presented, had appeared only 27 years befor 
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at Mr. Herschel 


! to tackle the 
proble: of so-called higher structures 


was one of the earliest 


| 4 held oft tructt T 


did 


$s originality and inde 


iral engineering, however not of 


fficient attraction to one of Mr. Herschel 


wert 


er a 


standardizing bridg« 
left 
reason 


mpanies 


1 extent that there was litth 


lor ndependent mistruction engineer This was one 
abandon the structural field and turn his at 
oli lo this field he 


won prot 


devoted the remainder of a 


ssional honors of the highest 


to his skill and 


Although over sixty years old, it is still an important 


lige, however, ts a striking monument 


part o ity's transportation service rhe loads that it carries 
far different from those contemplated by the designer 
The science of modern bridge building has progressed so far that 


Nevertheless, 


putting in a full day of twenty-four hours, and 


e looks hopel ssiv out of date it is still 


war-horse 
carrying New Haven's 


It is most fitting that 


i week of seven days, winter and summer 
citizens on their errands of duty or pleasure 
name should be 
that 
this testimonial to the professional ability of the man who built it 


Harold L. Blakeslee 


president and secretary of th 


signed in bronze to this product of 


his brain and hand and the old bridge should bear proudly) 


Civi ENGINEERING 1s indebted to and 


losep! I? Ww 


Lonnecticut se 


I 


idham, respectively 


and to Professor Tilden, for the materia! and 


this item \ 


Section appears elsewhere in this issu 


tion 
account of th 


llustration used in more complete 


—_— 


More About the Annual Meeting of 
the Mid-South Section 


HEADOUARTERS for the eighth annual meeting of the Mid-South 
held on April It Peabody Hotel 
where the Chamber of Commerce furnished regis 


and 17, 1937, were at the 


Memphi 


tration facilities. Mayor Watkins Overton of Memphis, in his 
welcoming address, paid tribute to the work that engineers ar: 
loing in assisting recovery from the depression The Friday morn 
ing session was presided over by John H. Gardiner, of Fort Smith 
Ark., president of the Mid-South Section, who introduced the 
peaker Papers were given on regional planning in the Tennes 
ee Valley and on the national water supply 

At noon the Section held a joint luncheon with the Memphis 
Engineers’ Club Here the engineers had the pleasure of hearing 
Laughlin McLean, executive secretary of the Mississippi Valley 
Association, in his forceful presentation of the Association’s 
truggle o obtain the necessary legislation for the construction 
of flood-control works along the Mississippi These works were 
instrumental in preventing more devastating flood damage than 
the record floods of 1937 here is much vet to be done he stated 


The luncheon was attended by a distinguished group of visiting 
Hill, President of the Society; Vict 
Director L. I Secretary 


ngineers, including Louis ¢ 


President L. F. Bellinget Hidinget 
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Preapopy Hore! 
MEETING OF SECTION 





snes 

Joun H. GARDINER, RETIRING PRESIDENT OF THE Mip-S 

Section, J. J. RYAN, SECRETARY OF THE MEmpuis Enom: 
CLuB, AND Louis C. HILL, PRESIDENT OF THE Soctery 


At the Joint Luncheon of the Mid-South Section and the Mem: 
Engineers’ Club on April 16, 1937 


J. H. Porter, president of the St. Louis s 
tion, and a delegation of 12 members of that Section: FE. D 
chard, president of the Tennessee Valley Section, with a delega 
of 6; and C. G. Paulsen, president of the District of Columbia & 
tion, with a delegation of 10. In the group were also two for 
Vice-Presidents (Col. F. G. Jonah, of St. Louis, and John CH 
of Washington) and two former Directors (W. W. Horner. of § 
Louis, and E. B. Black, of the Kansas City Section) The St: 
Chapter at Mississippi State College was represented by P: 
Dewey McCain, faculty adviser, and 12 students; the Chapter 
the University of Mississippi by Dean A. B. Hargis, faculty 
viser, and 6 students. Other Founder Societies were repres 
by both Local Section and national officers 


George T. Seabury; 


The Friday afternoon meeting was presided over by N. B 
ver, of Little Rock, Ark 
on the economic aspects of engineering projects and the effect 
1937 flood on the Mississippi River Vice-President Belling 
told of his visits to Local Sections in Zone II 

The banquet held at the Peabody Hotel on Friday evening 
attended by nearly 200 members, ladies, and guests, and esta 
Bespalow, Asso 
, was master of ceremonies in charge of the sp 


At this session there were technica 


7 = 


a record for size and hilarity. Eugene F M 
Soc. C.E 
tainment features 

The Section concluded its two-day convention with a 
session which included the election of officers for the ensuing 
A complete list of these officers as well as the names ol 
Friday 


vidual speakers at the technical sessions and the 


banquet appeared in the May issue of CiviL ENGINEERIN 


IN MEMPHIS ON ApRIL 16, 1937, ON OCCAS! 











MBER of years the Society returns with pleasant 
the city cf Detroit, where it will hold its Convention 
:mmer. The dates set are Wednesday, July 21, to 
ly 24. Extensive preparations have been under way 
ind the plans are now matured to provide for every 
f a successful summer gathering 


Some PROMISING TECHNICAL SESSIONS 


ve the meeting will take the subject, ‘““The Trend of 
ranspertation.”’ Various programs will bring the different 
his large subject to a focus, while other individual sub- 
ipplement this main topic, giving a good distribution of 


interests 


View or Detroit BUSINESS SECTION 


idquarters will be located at the Statler Hotel. There, on 
sday morning, July 21, the meeting will open with addresses 
" me by Mayor Frank Cousins, of Detroit, and by Leo J 
wicki, Assoc. M. Am. Soc. C.E., Lieutenant-Governor of the 
{ Michigan. Then follows one of the traditional features of 
Convention program, the annual presidential address, which 
C. Hill will be privileged to deliver to his fellow members on 

he important occasions during his presidential year. 
ing the studies of modern transportation, Charles F. Ket- 
g, president of General Motors Research Corporation, will 
leliver the keynote speech. This will be followed up during 
ifternoon of the same day by valuable papers presented by 
Van Wagoner, Michigan state highway commissioner, 
Thomas H. MacDonald, chief of the U. 5S. Bureau ol 





DIvIsSION MEETING IN MORNING ONLY 


\n innovation in the conduct of Society meetings has been 

roduced for Detroit Departing somewhat from the usual 
ractice, that is, the custom of devoting the entire second day of 
ve Convention to meetings of the Technical Divisions, it has 
lanned to hold such Division programs only in the forenoon, 
Thursday and Friday. This leaves the afternoons free for 
t ‘ the many points of engineering interest in Detroit 


and vicinity. As far as practical, the Division sessions themselves 
will folk he transportation theme along the lines of their several 

cialt For example, the Waterways Division will consider 
Great Lak transportation, as well as the proposed compensatory 
works it St. Clair River; the Highway Division expects to 


hemes of ‘“‘The Place of the Express Highway in a 
1 System’? and “Trunk-Line Highways in Metro- 
tal while the Sanitary Engineering Division will 
topics as ‘“Tourist Camp and Roadside Sanitation,”’ 
Roadside Water Supply Program,”’ and ‘‘Relation- 
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Preparing for the Detroit Convention 
Excellent Plans Nearing Completion for Society to Meet July 21-24, 1937 


ship Between the Extension Whole-Time Local Health Service and 
Highway Travel Safety.” 

Meanwhile the City Planning Division has in mind the topics, 
“The Need for Subsurface Utility Planning,” and ‘Basic Principles 
in Subsurface Utility Planning”; while finally, the Structural 
Division has a subject important to Michigan traffic in ‘The 
Mackinac Straits Bridge Project and the Development of the 
Northern Peninsula.” 


AMPLE TIME FOR INSPECTION TRIPS 


With this daily program it becomes possible to devote Thursday 
and Friday afternoons, and all day Saturday if necessary, to a 
wide selection of inspection trips from which members may choose 
among those points of engineering interest which they particularly 
want to visit. No Convention in Detroit would be complete with- 
out provision for inspection of automobile plants. Then there are 
sewerage and incinerator developments, highway and _ street- 
widening projects, the Winsor Tunnel, Ambassador Bridge, Michi- 
gan Central Railroad Tunnel, Bell Isle Park, and a number of 
other attractive features. 

Mindful of the fact that many will have in mind special places 
they wish to visit, the Local Committee is planning to accommo- 
date all. This will diversify the stay and enable visitors to see 
the many attractions of this metropolis. Provisions for playing 
golf or enjoying other forms of entertainment have also been 
included. As it is impossible to visit all the many attractions 
during two afternoons, Saturday also will be left open to enable 
members to make the most of their stay in Detroit. 


A Variety or SocraL Events 


Supplementing the technical program and excursions to points 
of engineering interest, the Detroit members have not overlooked 
the social side of the Convention. On Wednesday evening, mem 
bers, ladies, and guests will assemble in the grand ballroom of the 
Statler Hotel for dinner followed by entertainment. Thursday 
noon is reserved for a luncheon at which Arthur E. Morgan, 
M. Am. Soc. C.E., director of the Tennessee Valley Authority, will 
be the principal speaker. That same evening it is planned to hold 
a moonlight excursion on the river and lake 

Still another luncheon is planned for Friday, July 23. At that 
time the aims of the newly formed Engineering Society of Detroit 
will be explained. This local engineering organization, which has 
only been incorporated since April 1936, now has a membership 
approaching 3,000 and includes in its ranks all members of the 
profession. Affiliated with the society are local branches of the 
four Founder Societies, plus a dozen or so other important engineer- 
ing organizations covering the entire field of technical activity 


AN AMBITIOUS PROGRAM 


The aims of the Engineering Society of Detroit will be to aid 
the public to solve civic questions involving engineering problems, 
to encourage research in the investigation of engineering questions 
of public interest, and to provide in its headquarters library service, 
lectures, publications, and instructions on subjects tending to 
increase the technical skill and social usefulness of the members. 
The Society is to be supported by the income from the Rackham 
Engineering Foundation through an endowment created by the 
Horace H. Rackham and Mary A. Rackham Fund for the benefit 
of the engineering professions and allied arts and sciences in the 
Detroit area, and for the assistance of the public in meeting 
engineering problems 

It is some time since the Society has made it possible for members 
in the Middle West to attend a summer meeting in their own 
locality. For this reason it is expected that the Detroit Convention 
will be largely attended. Present plans for the program insure that 
a worth-while meeting will be provided for all those who can make 
the necessary arrangements to participate. Further details, 
including the complete program of the meeting, will be available 
in the July Crvit ENGINEERING. The present condensed announce 
ment, however, gives sufficient information to enable members to 
make the decision to attend, confident of the value and pleasure to 
be derived from the meeting in store for them 
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Early Presidents of the Society : 


XV. Freperic Grarr, 1817-1890 
President of the Society, 1885 : 


Various members of the Society have been extremely helpful in sup- 
plying illustrative material and biographical data for this series of 
sketches. The help of stall others is earnestly requested for future 
item Photographs and personal anecdotes are especially valuable. 
The next three installments will treat of Henry Flad, William Excra 
Worthen, and Thomas Coltrin Keefer 


AN EPIpeMic of yellow fever in 1793 awakened the citizens of 
Philadelphia to the need for a supply of pure water. Benjamin H 
Latrobe, one of the fathers of civil engineering in this country, 
was engaged to make investigations and plans, and by 1801 the 
Centre Square water 
works were in opera- 
tion 

Frederic Graff, Sr., 
the father of the 
subject of this sketch, 
began his engineering 
career as a drafts- 
man on this project 
in 1799, and became 
superintendent of the 
works six years later 
With the growth of 
the system he ac- 
quired the title of 
chief engineer of the 
water department, 
and on his death in 
1847 it passed to his 
son, who held it 
with one interruption 

until 1872. Thus 
for almost _three- 
quarters of.a century 
a Frederic Graff was 
in charge of the op 
eration and develop 
ment of the water supply of the city of Philadelphia 

It is somewhat curious that Frederic, Jr., entered the profession 
against the wishes and advice of his father. The elder man, feeling 
that his own life had been filled with much care and anxiety (ac 
companied by little in the way of pecuniary reward) resolved that 
He placed him, therefore, with a 





FREDERIC GRAFF 
Fifteenth President of the Society 


his son should go into business. 
large hardware concern, to learn the trade 

The young man did not take kindly to mercantile pursuits, and 
the owner of the firm, after giving him a fair trial, finally reported 
to his father that the youngster would never make a successful mer 
chant, that his talent was, rather, along inventive and mechanical 
lines 

“Why,” said the owner, ‘he spends all his leisure time making 
things of wood and strings; and the funny part is, everything he 
makes goes.”’ 

So the father yielded. Young Frederic studied engineering, and 
in 1842 he became assistant engineer of the water department 

The system that he “‘inherited”’ in 1847 was entirely the work of 
his father It consisted mainly of the reservoir on Mount Morris 
(originally called Fairmount), a steam and water-power pumping 
plant on the bank of the Schuylkill River at the foot of the hill, and 
the attendant distributing mains. (The Centre Square works, on 


the site of the present City Hall, had been demolished 20 years 


before.) 
By 1856 Frederic, Jr., had added the Corinthian Reservoir, in 


stalled the first turbine wheels at Fairmount Dam, and reorganized 
the whole department, combining the city works with those of the 
outlying districts of Spring Garden, Northern Liberties, and Ken 
sington. He then resigned, but ten years later, on the urgent solici 
tation of his friends, he returned to the department for another six 
years of service. During this latter period as chief engineer he 
rebuilt the Fairmount Dat, built the Belmont Reservoir at 
George's Hill and a submerged main across the Schuylkill, and de 
signed the large reservoirs in the East Park 


Graff's efforts to run his department on merit had kept him i 
more or less continuous warfare with his party, and the constan 
bickering and political by-play were repulsive to his nature. is 
1872 he declined a reelection. In 1883 he was again named for +, 
position, but the scars of his earlier battles were still so fresh th,: 
he again refused to run. The remainder of his life was spent in 
private practice. a 

In private work, Graff's engagements included service as a mem. 
ber of various engineering boards, notably one appointed in 199 
to review the plans for the water supply of Washington, Dc 
He also spent several years (1873-1877) with the late Henry p 
Worthington, M. Am. Soc. C.E., in the development of water work: 
and water works machinery. Mention may also be made of th 
unique pipe bridge across the Wissahickon, designed and built by 
him in 1863, in which the water pipe was used as a compression 
member. 

In 1851, Graff, on his own initiative, laid the foundation for th, 
great Fairmount Park System of Philadelphia, by placing befor 
the city government his suggestion and plans for a park on th 
Schuylkill River. His active interest led directly to the purchasy 
of the East Side park lands, and during their improvement jy 
served energetically as a park commissioner, guiding the prepara 
tion and execution of the plans. 

Graff was a quiet, unassuming man, but he gave largely of his 
time and means to the promotion of numerous charitable, educa 
tional, and cultural institutions in Philadelphia. He became ‘ “ 
member of the Franklin Institute in 1839, served as a manager o | 
that organization for five years, and as vice-president from |&& 
until his death. For the Academy of Natural Sciences he sery: 
as trustee of the building fund. He became a director of the Ame: yy 
can Academy of Music in 1854 and continued in that position for hit 
years. The Pennsylvania Museum and School of Industrial A, 4 
elected him as trustee in 1879, and later made him vice-preside: Dp 
He was one of the founders of the Zoological Society and Gardens - 
and became its president in 1882. In 1887 he was chosen as a 
rector of the Pennsylvania Institute for the Deaf and Dumb 

“The significance of this list,’’ said the writer of his memoir 
the Journal of the Franklin Institute for June 1890, “‘lies chiefly 
the fact that Mr. Graff never sought promotion, but, on the 
trary, tried to avoid it. His prominence was always honorabl 
because it was always thrust upon him. His gentleness in man: 
and vigor in action, his integrity, experience, and clear judgme: " 
were well known, and his associates always desired to have the bx ‘ 
fit of them. When they had succeeded in persuading him to tak the 
the laboring oar, they were confident that the work would be w 
done, and they were not disappointed.” 

Graff took delight in the fine arts—architecture, music, pa 
ing, drawing, and carving. It has been said that his own ski! 
carving in wood and stone might alone have made him emu 
Though he practiced the art only as a hobby, some of his sea 
pin heads, carved with a penknife from common marbles, rival 
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OLD FAIRMOUNT DAM ON THE SCHUYLKILL 
Rebuilt by Frederic Graff in 1872 and 
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in exquisiteness of workmanship. 
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lled as an amateur was photography, and in 1862 he 


nd the Photographic Society. 


ars 


ntennial Exhibition in Philadelphia, in 1876, 
iety of Civil Engineers had charge of the presen- 


sion WALL OF THEI 


American engi 


liable to sudde 


East PARK RESERVOIR, 





Later he was its presi- 


the 


a 


PHILADELPHIA 


Frederic Graff as Chief of the Water Department 


neering. Graff was an active member of 
commission appointed for this work, and also directed 
ion of the water supply for the exhibition grounds 

inv vears, Graff was aware that the condition of his heart 


n death. 


Yet though this led him to avoid 


it did not disturb his cheerfulness or cause him to 


pertormance 


of duty. 


panionship always a pleasure. 
ed on March 30, 1890, survived by his wife. He left 


His geniality, it is said, made 


no 


lata for this sketch have been obtained from memoirs in the 
incs of the Society and the Journal of the Franklin Insti- 

[he water works photographs were furnished through the 
y of Lyle L. Jenne, Assoc. M. Am. Soc. C.E 
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Collection of Hydrologic Data 


ENGINEERS generally have been impressed with the need of 


gathering and making available a great deal of hydrologic infor- 
mation. This is considered to be needed as the basis for impor- 
tant flood and other studies which are now under way or impend 
ing. The Board of Direction at its San Antonio meeting recog 
nized the value of such work and put its endorsement in the form 
of the following resolution, which it adopted: 


‘WHEREAS, Basic hydrologic data are essential in the plan 
ning, design, and construction of all hydraulic-engineering proj 
ects, such as public water supplies, hydroelectric power plants, 
flood-control projects, irrigation undertakings, etc.; and 


“‘Wuereas, Great losses of life and of money have resulted 
from both the under-design and the over-design of the structures 
involved, owing to the inadequacy of basic hydrologic data; 
and 


““‘WHEREAS, The report on “Deficiencies in Hydrologic Data,’’ 
issued by the Water Resources Committee of the National 
Resources Committee, presents an orderly and reasonable con 
tinuing program for the collection and publication of basic hy- 
drologic data by federal and state agencies cooperatively; and 


“‘WHEREAS, That report has been prepared by a competent 
group of experts in federal and private employment; 


‘Now, Therefore, Be It Resolved, That the Board of Direction 
of the American Society of Civil Engineers endorses the plans 
for the collection and publication of basic hydrologic data in 
the aforesaid report; and the appropriation by Congress each 
year of the sums recommended in said report to the several 
federal agencies nominated therein, in addition to the sums 
regularly appropriated heretofore for the collection and publi- 
cation of basic hydrologic data; and 


“Be It Further Resolved, That a copy of this resolution ‘be 
transmitted to American Engineering Council, and that Council 
be urged to make this opinion of the Board available wherever 
practicable.” 





Lantern Lectures Prove Popular 


‘DED IS a map drawn to illustrate the wide use of the lantern 
res which, for the past eight years, have been circulated among 


t Chapters of the Society. 


There are now available 18 


itles, as listed in Crvit ENGINEERING for September 1936. 
ng 1 chool year just completed, there have been 179 show- 





ings of these lectures. So great is the demand that each set of 
slides is made up in duplicate, and requests for reservations are 
not refused unless both sets are already engaged. During the 
month of March 1937, the lectures went out to 18 different schools 
and colleges, as shown on the map, the list being as follows: 


Carnegie Institute of Technology 
Case School of Applied Science 
Catholic University of America 
College of the City of New York 
Cooper Union 


ha . 
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(UA Sixteen of the eighteen different titles were 
x ’ =, - se \ included in these showings. Some Chapters 
; - 
, Aa L \ used more than one set, and some lectures 
a me Tr ~*) were used three or four times during the 
~ \ al pan P 
\ 4 month The total number of showings was 
\ 29. The new material to be offered next year 


is already under way, and announcement re 


ScHOOLS TO WHIcH LECTURES WERE SENT DuRING Marcu 1937 garding it will be made early in the autumn 














first Student Chapter was founded, there 
has been a marked increase of student interest in Society affairs 
During the past seven or eight years this interest has been intenst 
fied by the occasional conferences of Chapter representatives, held 
at the time of the Spring and Fall Meetings of the Society, at which 
Chapter problems are discussed. A different type of student con 
at which neighboring chapters get together year after year 


Since 1920, when the 


erence 


DURING THE PAS! months, there were seven Student 
Chapter conferences of representatives resident in definite regions 
Accounts of five of these conferences follow; a write-up of the con 
ference held at the University of Virginia appeared in the May 
number of Crvi. ENGINEERING; and an account of the University 
of North Carolina conference will be published, in a forthcoming 


In addition to these 


three 


s00n as material on it is available 
a general Student Chapter Conference was 
Antonio meeting of the 
conference is whenever 
Society the former 


issuc as 
regional conferences 
held in connection 

Society The latter 
there is a suitable meeting of the 
belongs in a geographical region where the Chapters at the various 
take other group 


San lex 
scheduled 


as a whole : 


with the 
type ol 


college turns entertaining the members of the 


ALABAMA POLYTECHNIC INSTITUTE APRIL 2-3 


On April 2 and 3 the Alabama Polytechnic Institute Student 
Chapter was host to representatives from the Student Chapters at 
the University of Alabama, Tulane University, Georgia School of 
rechnology, and Virginia Polytechnic Institute—a total of 59 
students, together with eight members of the Alabama Section 
and L. F. Bellinger, Vice-President from Zone II. Part of the 
group attending this conference is shown in the accompanying 
photograph 

On the first day the meeting was called to order by M. E. Weath- 
erby, president of the Alabama Polytechnic Institute Student 
Chapter In an address of welcome John A. C. Callan, professor 
of civil engineering at Alabama Polytechnic Institute, stressed 
the need for unity in the engineering profession and the réle of 
such conferences in achieving this end. After brief talks on the 
activities of the various Chapters during the year were given by 
the delegates, several speakers were heard. These were 
A. C. Polk, consulting engineer and chairman of the Birmingham 
Industrial Water Works Project Commission, who described this 
project; Vice-President Bellinger, whose topic was “Job Getting 
and Job Keeping”; and Professor Elizondo, of the engineering 
department of the Institute, who discussed his engineering ex 


other 


periences in Mexico 

rhe afternoon's program consisted of motion pictures of the 
construction of Norris Dam, campus scenes, and a short comedy 
Then J. E. Revelle, of the Chicago Bridge and Iron Works, pre 
sented a film showing the development of the work of the American 
Cast Iron Pipe Company. Later the Kappa Delta Sorority en 
tertained the Student Chapter members with a tea dance, and the 
feature of the evening was an engineers’ ball 

On April 3 much of the morning session was devoted to a busi 
Then H.G 


Faust, of Tulane University, presented 


ness mecting 





Part or Group ATTENDING SOUTHEASTERN STUDENT CONFERENCE 


AT ALABAMA POLYTECHNIC INSTITUTE 
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Regional Student Conferences Well Attended 


Interesting Programs Presented at Spring Gatherings at Eastern Colleges 


to conduct what ts, in effect, almost a miniature Society meetin 
was originated by the Philadelphia Section several year ae 
The Society's Committee on Student Chapters is promoting the 
formation of more such conferences, and their success in this dire, 
tion is attested by seven spring meetings, five of which are described 
here. Full credit for planning and conducting these interesting 
meetings should go to the student officers. 


























an interesting paper on the water supply system of New Ores; 
In the afternoon the group visited points of local interest, such 
the textile mills and Martin Dam and the power plant Th 
convention was concluded with a banquet at the College Inn. y 
Professor Callan acting as toastmaster. 


Jouns HopkKINsS UNIVERSITY—APRIL 19 


Approximately 150 delegates were present at the second anny 
conference of Student Chapters, in Maryland and the Distric; 
Columbia, which took place at Johns Hopkins University 
guest delegates represented the University of Maryland, ( 
Washington University, and the Catholic University of Ameri 
Dr. Isaiah Bowman, president of the University, officially gree: 
the group at the morning session, during which Ernest (Clo 
associate professor of geophysics at the University, spok: 
“Geophysics as Applied to Engineering Problems.” In his taj 
Dr. Cloos stressed the fact that the geophysicist can be of pa 
ticular aid tothe engineer in studying subsurface ground movemer 

After a luncheon at the recently opened Faculty Club, the 
gates visited the plant of the Bethlehem Steel Company 
Sparrows Point, Md., the Chevrolet plant, and the 
Street Bridge, now under construction. 

In the evening there was a dinner at the Faculty Club. » 
Thomas F. Hubbard, Faculty Adviser for the Johns Hopkir 
University Student Chapter, acting as toastmaster. An add 
of greeting was given by John B. Whitehead, dean of the scho 
of engineering, and the Student Chapter officers and member 
the various faculties represented made brief remarks 

The feature of the evening was an address by Abel Wolr 
chief engineer of the Maryland State Department of Hea 
Recalling the recent floods in the Ohio and Mississippi valley 
Mr. Wolman pointed out the fact that the problems arising fro: 


new 


such occurrences transcend all state boundaries and polit 
parties. The showing of motion pictures of the Columbia Ba 
project concluded the conference 
VILLANOVA COLLEGE—APRIL 19 
rhe Third Annual Student Convention of the Philadel; 


Section of the Society was held at Villanova College on April 
1937, with a large representation from the various Student Cha 
ters. The institutions cooperating in this convention are Buck 
nell University, Drexel Institute, the University of Delawa 
Lafayette College, Lehigh Uinversity, Pennsylvania Milita: 
College, University of Pennsylvania, Pennsylvania State Colles 
Swarthmore College, and Villanova College. 
The following technical papers were presented The Relocat 
of the Guntersville River Road 
by Lewis E. Hoffman, Drexel ! 
stitute; “A Progress Repo 
the Study of Reinforced Cone: 
Beams Subjected to In 
Loads,”’ by H. Kent Presto 
Delawar 


re 


University of 
Soil Consolidation 
Relation to Foundation i 
and Settlement of Builcings 
Thomas F. Spencer, >wat 
College; “Stress Distributs 
Welds Subjected to Bending 
Robert E. Crispen 
versity; and “The Ris 
Skyscraper,’’ by Albert 
rina, Pennsylvania Milita 
lege 


Lehig 


N o. 6 


of Judges, in the student prize essay contest, awarded 
Thomas F. Spencer of Swarthmore College, second 
E. Crispen of Lehigh University, and third prize 
Hoffman of Drexel Institute 
iful day and the complete and careful arrangements 
Villanova Chapter combined to make each person 
convention feel that he had an especially happy 


New York UNIVERSITY—APRIL 24 
Annual Spring Conference of the Metropolitan 
if Student Chapters was held on the campus of New 
rsity on Saturday, April 24, 1937. There were present 
| members of the Chapters at Brooklyn Polytechnic 
ealis College of the City of New York, Columbia University, 
Manhattan College, Newark College of Engineer- 

York University, and Rutgers University. 
erence was called to order at 10:50 a.m. by Sanford 
hairman of the Conference of Metropolitan Student 
[he morning session was then turned over to James 
ot, president of the evening division of the New York 
Student Chapter. Dean Thorndike Saville, of the 
ngineering at New York University, welcomed the 
nd his talk was followed by a response by Melville Ly- 
he Newark College of Engineering. Robert Ridgway, 
sident and Honorary Member of the Society and Contact 
ff the Chapter at Brooklyn Polytechnic Institute, spoke 












were then presented the first three papers by members 
hapters in the Metropolitan Conference, and the four remain- 
g papers were given after luncheon. At the conclusion of the 
sentation of papers and while the committee was tabulating 
illots cast by the audience, a quartet from the sophomore 
the University sang, and motion pictures were shown. 
ifternoon session was under the chairmanship of John F. 

in, of the New York University Student Chapter 
rizes awarded by the Metropolitan Conference were presented 
{rthur Hayden, Contact Member of the New York University 
upter, as follows: first prize, to Frank Schaffel, College of the 
y of New York, for his paper on “‘ Analysis of Stress in Pedestals”’ 
ond prize, to Alexander Andreassen, Brooklyn Polytechnic 
. for his paper on “‘An Introduction to Hydraulic Study 
1 Models.’ 
ipportunity was given for informal get-togethers before the 
ing session began, at the noon luncheon held at the Commons 
w York University, and during an inspection of the engineer- 
aeronautical engineering buildings that followed ad- 
inning of the conference was in the hands of a subcom- 
the Metropolitan Conference of Student Chapters 
ion was with the assistance of officers and committees 
New York University Chapter, to all of whom should be 
| for an interesting and enthusiastic spring conference 


RENSSELAER POLYTECHNIC INSTITUTE—May 7-8 


Chapter at Rensselaer Polytechnic Institute was 
student Chapter representatives from eight institutions 
session held on May 7-8, 1937. Nearly 100 stu- 
culty representatives were present from Clarkson 
echnology, College of the City of New York, Cornell 
Manhattan College, Newark College of Engineering, 
‘olytechnic Institute, Syracuse University, and Union 


vening there was advance registration and an op- 
get acquainted. On Saturday morning the group 
ned at breakfast by the Rensselaer Student Chapter. 
ng this, a short business meeting was held, at which a 
was appointed to draw up a constitution for a per- 
mal conference for northern New York. 
lock the entire group adjourned to the plant of the 
E. Gurley Company, manufacturers of engineering 
where in small groups they were conducted through 
given an opportunity to see how precise engineering 
made 
Rensselaer Student Chapter entertained the en- 
incheon at the Troy Hotel, at which time President 
Rensselaer Polytechnic Institute, formally wel- 
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comed the students and urged them to expand their professional 
training and contacts after their graduation. Professor Lawson, 
head of the department of civil engineering at the Institute, spoke, 
as did Mr. Enoch R. Needles, Director of the Society 

The conference then reassembled on the campus to listen to 
four student papers which had been announced as the winners of 
prize awards by the Rensselaer Student Chapter. A constitution 
for the permanent organization of the Northern New York Con- 
ference was brought in by the committee and adopted by the group. 
Its members will be the chapters at Clarkson, Cornell, Rensselaer, 
Union, and Syracuse 

At the conclusion of the meeting a rising vote of thanks was 
enthusiastically given for the generous hospitality of the Rens- 
selaer Student Chapter and for the excellent planning and conduct 
of the meeting. R. K. Palmer, vice-president of the Rensselaer 
Chapter, was chairman of the committee that planned and carried 
out the conference. He was assisted in various ways by the presi- 
dents of other Chapters present and by other officers and com- 
mittee members of the Rensselaer Chapter. 





President Hill Attends Meeting at 
Conchas Dam 


Members of the Society and other engineers engaged on the 
Conchas Dam project at Conchas Dam, N.Mex., met informally 
on April 26, 1937, to honor Louis C. Hill, President of the Society. 
Visiting the dam as a member of the Conchas Dam Consulting 
Board, President Hill gave an informal talk on some of his experi- 
ences in the design and construction of other high dams, particu- 
larly Roosevelt Dam. He stated that many methods which are 
common practice today in the design and construction of dams had 
not been developed, or were just in their infancy, after the turn of 
the century, when some of the first dams were being built in the 
West. At that time, he recalled, working conditions were far dif- 
ferent from those prevailing at the present time. Transportation 
and communication were much more of a problem, and construction 
equipment was far from its present stage of development. 

Other engineers, also members of the Conchas Dam Consulting 
Board, gave brief talks, paying tribute to President Hill’s abilities 
and casting interesting sidelights on his career. Among them were 
Joel D. Justin, H. T. Cory, and Gerard H. Matthes, all Members 
of the Society. Thereafter, L. T. Grider, superintendent of con- 
struction of the main and wing dams of the Conchas Dam project 
for Bent Brothers, Inc., and Griffith Company, Los Angeles, Calif., 
referred to some of his earlier contacts with President Hill. The 
speakers were introduced by Hans Kramer, M. Am. Soc. C.E., 
Captain, Corps of Engineers, who is district engineer in charge of 
construction of the Conchas Dam project. Captain Kramer also 
furnished the material for the present item. The meeting was at- 
tended by approximately one hundred engineers who joined in 
general discussion with the speakers on points of mutual interest 
after the informal talks. 





Manual on Filtering Materials Issued 
to the Membership 


A MANUAL on Filtering Materials for Sewage Treatment Plants 
has recently been issued to the membership. Compiled by the 
Committee of the Sanitary Engineering Division on Filtering Ma- 
terials for Water and Sewage Works, this manual is the thirteenth 
published by the Society pursuant to the policy adopted by the 
Board of Direction in 1925. It outlines the general bases for deter- 
mining the relative suitability of various materials as media for 
sewage filters and sets forth the more important items which 
should be covered by an engineer in specifying materials for a sew- 
age filter, but does not attempt to provide a definite specification 
for filter materials. A more detailed account of its preparation, 
including the names of the committee personnel, appeared in Crv1L 
ENGINEERING for January 1937. 

Manual 13 was mailed to all members on May 13. Extra copies 
may be obtained from Society Headquarters at a cost of 39 cents to 
members and 60 cents to non-members. 
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Security of Employment in the Engineering Profession 


This is the fourth in a series of articles covering the results of 
the Survey of the Engineering Profession made in 1935 by the 
Federal Bureau of Labor Statistics at the request of American 
Engineering Council. Previous articles were published in “ Civil 
Engineering” for August 1936, and for February and May 1937. 
This article was prepared by Andrew Fraser, Jr., of the Bureau. 
There are reproduced herewith abstracts calculated to be of interest 
to civil engineers 


Prior to the onset of the depression in 1929, only non-profes- 
sional workers were primarily concerned with the stability and se- 
curity of employment. The effects of the depression years, how- 
ever, were such as to bring about a quickening of interest in the 
subject of economic security even among professional workers. 
Because of this, a series of questions relating to this subject was 
incorporated into the Bureau's study of the engineering profession 
Data were requested concerning the employment and separation 
contract, pension privileges, and the medium used to obtain a posi- 
tion, also whether or not the engineer reporting was under civil 
service 

The present article' is based upon data supplied by 35,559 engi- 
neers who reported the field of engineering engaged in and who had 
an engineering job in December 1934." Their reports indicate that 
68.4 per cent of all professional engineers used personal contacts 
and recommendations to obtain their jobs. Those who used this 
medium, together with those who obtained their positions through 


! This is the fourth of a series of summary articles covering the results of 
the study. The previous articles were carried in the Monthly Labor Review 
for June 1936 and January and April 1937 

2 The numbers reported in this article as engaged in engineering work in 
December 1934 cannot be compared with those shown in the discussion of em- 
ployment. The former were derived from all of the 35,890 engineers who re- 
ported the field of engineering in which they were engaged. The discussion of 
employment dealt with all those older engineers who reported in the 3 years 
1929, 1932, and 1934, and all 1930-32 engineers who reported in the years 
1932 and 1934. The grand total, including the 1933-34 engineers, was 35,675. 

Of the 35,890 engineers who gave income data in their special field, 331 did 
not report the year of their birth. Hence, 35,559 constitutes the base for all 
subsequent relationships with field of engineering engaged in. But 1,458 of 
these engineers did not report as to type of work engaged in, and hence 34,101 
was used as a base figure for al! subsequent relationships with functional classi- 
fication 


the civil service, formed nearly four-fifths of all those reporting 

The degree of economic security among professional engineers 
as evidenced by possession of an employment contrac: coverin; 
some period of time, or by pension privileges, was negligible ’ 


Means USED TO OBTAIN EMPLOYMENT 


The data furnished by engineers concerning the medium through 
which they obtained employment are presented in Table | 

These figures demonstrate that for the engineering profession 
as a whole, placement was not the function of any particular o 
ganization. The vast majority of professional engineers obtained 
their jobs through personal contacts and recommendations This 
was the means used to find the position held in 1934 by no less than 
68.4 per centof the 35,559 engineers who also reported the field 9 
engineering activity in which they were engaged. This medium 
of employment was reported by three-quarters of the chemical 
electrical, and mining and metallurgical engineers, and by slightly 
more than 70.0 per cent of the mechanical and industrial engineers 
but by only 61.7 per cent of the civil engineers. The civil eng: 
neers, however, found more positions through civil service agencies 
in fact, 2,941, or 80.0 per cent, of the 3,706 engineers who wer 
classified under this medium were civil engineers. This is furthe; 
emphasized by a consideration of the data for the five professional 
classes. Of the engineers who had engineering jobs in Decembe; 
1934, 19.8 per cent of the civil engineers stated that these wer 
found through the civil service, whereas among the remaining {our 
professional classes, the range was from only 2.5 per cent for th: 
chemical and ceramic to 4.6 per cent for the mining and metallurg: 
cal engineers. 

It will, however, be noted that personal contacts and recom 
mendations, together with civil service, accounted for 74.2 per cen: 
of the mechanical and industrial engineers. For each of the re 
maining professional classes, these two mediums covered approui- 
mately four-fifths of their respective totals, ranging from 78.4 per 
cent of the chemical and ceramic to 81.5 per cent of the civil engi 
neers. Mechanical and industrial engineers reported relatively 
higher percentages of jobs obtained through an engineering society 
a private employment agency, and newspapers. 

Although the percentage distributions for the remaining avenues 
to employment do not embrace large numbers of each professiona! 

class, relatively they do present 








Taste I. Disrripution or ALL ENGINEERS REPORTING Mepium oF OBTAINING EMPLOYMENT, some striking contrasts, Only 24 
BY PROFESSIONAL CLass, aT END or 1934 per cent of all engmcers reported 
that they obtained their positions 

ENGINBERS Uritizinc Eacn Spscirigp Meprum through an engineering society 

ina Ni naga en a 27 97 ener 

Civil, Mining Some 3.7 and 2.7 per cent, respe 

Chemi- Agricul- Mecheni- and tively, of the mechanical and indus 
Meorum Usep ro Ostatin EMPloyMent All caland tural,and Elec- caland Metallur- trial, and mining and metallurgical 
Profes- Ceramic Architectural trical Industrial gical engineers were so classified. For 
ional Engineers Engineers Engineers Engineers Engineers : : oil Fe. al 
Classes NUMBER the three remaining professional 

ee. So _.—S_s classes, the percentages ranged frou 

All mediums 35,559 2,538 14,861 6.816 9,833 1.511 1.4 to 1.9. Despite the fact that - 
few engineers reported an engineer 

Personal contacts and recommendations 24,312 1,927 9,179 5,106 6,960 1,140 ing society as their employment 
Civil service 3,706 63 2,941 289 343 70 ; ~<a enanleed that 
Engineering society 841 36 274 130 360 41 medium, it must be recognized tts 
Private employment agency 576 49 113 112 285 17 such societies are an important [a 

Newspapers 567 27 152 120 255 13 tor in obtaining employment 

Technical journals 363 54 142 64 85 18 professional engineers. It is obvious 
United States Employment or Reemployment 7 " ae 
Services 264 . 190 14 46 + that through their members ther 
Other public employment service 268 15 169 26 54 4 must inevitably be a pooling ol m 
Any other medium ° 2,551 259 7 655 849 82 formation on employment pros 
ae an eee —_— _ —_ -—" - - pects, both locally and nationally 

Per CENT Furthermore, _ the officials ot! 

- — -— — > — various societies are kept im clos 

All mediums 100.0 100.0 100.0 100.0 100.0 100.0 touch with local and national en 
— le of 

Personal contacts and recommendations 68.4 75.9 61.7 75.0 70.7 75.4 ployment conditions as a rest! : 
Civil service 10.4 2.5 19.8 4.2 3.5 4.6 their meetings and conventions 
Engineering society 2.4 1.4 8 1.9 3.7 2.7 but such appointments as are mac 
Private employment agency 1.6 1.9 8 1.6 2.9 Boe *Tson 
i J ‘ . Ne *r upon persona! 
Newspapers 1.6 1.1 1.0 1.8 2.6 9 would depend rather uj , i than 
Technical journals 1.0 2.1 0 9 9 1.2 contacts and recommendations 7 
United States Employment or Reemployment upon contacts made through the 
Service 7 3 1.3 2 5 5 society’ rment service. Tae 
Other public employment service 8 .6 1.1 4 5 .3 cays employ lw 24 pe 
Any other medium 7.2 10.2 48 9.6 8.6 5.4 fact, therefore, that only ~ + the 
Medium not reported 5.9 4.0 6.7 4.4 6.1 7.9 cent of all engineers reportee 
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DISTRIBUTION OF ALL ENGINEERS REPORTING As TO Crvit SERVICE STATUS, 
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the numbers of engineers so engaged 


py FIELD OF ACTIVITY AND PROFESSIONAL CLass, AT END oF 1934 remained comparatively stable over 
eneden —_ the period 1930-1934. Hence, the 
proportions reported as being under 
Porting With- Not With- Not civil service are representative of 
NgiNeer vMENT AND PROFBSSIONAL out With Report- out With Report- the situation 
Cover CLASS Total Status Status ing 
rhe ent 4,649 2,084 2,250 315 
ceramic 74 22 44 8 
ral, and architectural 3,620 1,649 1,734 237 
‘ 306 143 138 25 
throu d industrial ; 549 240 272 37 
et allurgical 100 30 62 Ss 
rotess; — vovernments 4,438 2,487 1,604 347 
ular o . eramic 37 30 3 4 
“e y tural, and architectural 4,044 2,203 1,535 306 
tained td 134 91 33 10 
s. Th ; ind industrial 170 123 28 19 
Ss thar metallurgicai . @% 53 40 5 Ss 
field 5 eovermmamte . 2,090 1,028 » 952 110 
mediur mical and ceramic 54 28 2% 3 
hem: aot tural, and architectural 1,617 829 709 7 
— 238 88 136 «14 
shi snd industrial 158 7 7 «il 
gineer . . metallurgical : 23 13 7 3 
il er 
penc) ee! society as their medium of employment must be in 
10 Wer oreted in the light of these conditions. 
furu rhe securing of employment through newspapers and technical 
ssiona rnals was reported by 1.6 and 1.0 per cent, respectively, of all 
: sineers making returns. It will be noted, however, that, rela- 
cw tively. electrical and mechanical and industrial engineers found 
ng re jobs through newspapers than did any of the other profes- 
(Or sional classes; this medium was reported by 18 per cent of the 
autre electrical and 2.6 per cent of the mechanical and industrial engi- 
; whereas, among the other classes the highest percentage was 
recor On the other hand, technical journals as a medium of employ- 
F CeL + were of more assistance to chemical and ceramic engineers 
me T » | per cent); among the remaining professional classes percent- 
pr g unged from 0.9 to 1.2 
mS per Private employment agencies were used by only 1.6 per cent of 
s enig ill engineers reported. When considered together, the two public 
tive ployment agencies embraced approximately the same propor- 
aa namely, 1.5 per cent. A similar comparison among the five 
onal classes showed that, relatively, public agencies were of 
‘ portance to civil engineers, of whom 2.4 per cent so re- 
ane whereas the next highest percentage was 1.0 per cent for 
=e 


Only 0.8 per cent of the 
used private employment agencies to obtain jobs, 
of the mechanical and industrial engineers did so; 
naining professional classes, the percentages ranged from 


v per cent 


and industrial engineers. 
ngin I 


) per cent 





MIC SECURITY IN THE ENGINEERING PROFESSION 


\ written contract of employment and pension privileges are two 
t criteria of economic security. The efficacy of any such 
however, depends to a marked extent upon the nature of 

ployment. This is demonstrated by a comparison of the 

ring economic security among professional engineers 
who reported as being engaged in public engineering, personal ser 

\ ind private engineering 

ervice Status. The importance of civil service status as a 
tor in stability of employment is shown in Table IT 


Despite the fact that, in all, 11,177 of the engineers reporting 
were in the employ of public authorities in December 1934, only 
~.U per cent of them reported as being under civil service. The 
Proportion of all engineers with civil service status was 48.4 per 


ase of positions under the federal government, and for 
with state and county, and municipal governments, 
tnd 40. per cent, respectively. This percentage under civil ser- 
engineers employed by the federal government was 
the two other public employments, despite the enor- 
in federal government employment by December 
of the amount of temporary employment under the 


KUCT i 


Work grams; it may be assumed that relatively few of the 

a “ mployed would be classified under civil service. 
‘ons under normal circumstances, the proportion of all 

g1 civil service with the federal government would 

' : tS.4 per cent. On the other hand, with regard to 


lasses of public engineering, it will be recalled that 





Total Status Status ing -_ “ : 
: rhe relative proportions of each 
100.0 44.8 48.4 3.5 professional class under civil ser 
100.0 29.7 59.5 10.8 . . 
100.0 45.6 47.9 6.5 vice differed very markedly among 
100.0 46.7 45.1 8.2 the three classes of public engineer 
100.0 43.7 49.6 6.7 ing employment. The _ smallest 
100.0 30.0 62.0 8.0 . : 
range occurred in federal positions 
100.0 56.1 36.1 7.8 from 45.1 per cent for electrical 
| SS so = sngineers to 62.0 per cent for mit 
100.0 54.4 38.0 7.6 Sas WO PS CE Or ee 
100.0 7.9 246 7.5 ing and metallurgical engineers 
100.0 72.3 16.5 11.2 These two professional classes also 
100.0 75.5 9.4 15.1 constituted the extremes of the 
100.0 49.1 45.6 5.3 range of the proportions embraced 
100.0 51.8 42.6 5.6 by on . . . : 
municip over “nts, b I 
1000 513 43:8 as y unicipal g nment ut in 
100.0 37.0 57.11 59 reverse order. Thus, of the mining 
100.0 44.3 48.7 7.0 and metallurgical engineers in mu- 
100.0 56.6 30.4 13.0 nicipal employment, 30.4 per cent, 


and of the electrical engineers, 57.1 
per cent, had civil service status. Relatively, the smallest numbers 
of each professional class under civil service were found in state and 
county governments. This is best exemplified by the comparative 
data for civil engineers; of their number 47.9 and 43.8 per cent, 
respectively, in federal and municipal employments, but only 38 0 
per cent in state and county positions had civil service status 
But since the civil engineers comprised approximately 80.0 per cent 
of the 5,038 engineers who were under civil service, it is obvious 
that such a status is a significant contributory factor to the stability 
of employment. 

The Employment Contract. For the engineering profession as a 
whole, the data in Table III clearly evidence a lack of economic 
security in terms of a written contract which would secure employ- 
ment over a substantial period of time. In all, only 3,169, or 8.9 
per cent, of the 35,559 engineers who reported employment in an 
engineering field’ were covered by a written contract. Of these, 
some 0.8 per cent had a contract for less than one year, 3.5 per cent 
a contract for between one and two years, and only 0.9 per cent for 
two years or more. Engineers who did not report as to period of 
contract formed 3.7 per cent of the whole. No less than 91.1 per 
cent either answered “‘No”’ or did not furnish specific information 

Comparison of the positive returns on employment contract 
from all engineers in the three broad fields of engineering activity 
shows that use of the contract was most common in personal ser- 
vice—primarily education 

For engineers under contract in the personal-service field the 
most common contract period (reported by 25.6 per cent of the 
2,778 engineers so engaged) was from one to two years. Some 4.0 
per cent were under contract for periods of two years or longer 
Although the corresponding percentages for public engineering were 
much lower than for personal service, they were higher than for 
private engineering. For employment contracts under one year, 
however, private exceeded public engineering (1.0 per cent, as 
against 0.5 percent). Of all reporting engineers engaged in public 
engineering, 2.0 per cent had contracts for one and under two years, 
and 1.1 per cent for periods of two years and over. The corre 
sponding percentages for private engineering were 1.4 and 0.5 per 
cent. 

For the separate fields of activity under private engineering rela- 
tively the largest proportion of engineers under contract in their 
jobs occurred in manufacturing, with 408, or 3.8 per cent, of the 
10,888 reporting as soengaged. In the construction and extractive 
industries 3.0 and 2.0 per cent, respectively, had written contracts. 
The smallest proportions under contract were reported by engineers 
in the employ of public utilities or engaged in transportation (1.1 
and 0.9 per cent, respectively). In public engineering, there was 
a marked contrast in contract status between federal positions and 
those in the two other categories of public engineering ‘hus, 
while only 2.3 per cent of the 4,649 reporting engineers in federal 
employ were on contract, the proportion working on this basis for 
state and county, and fer municipal and other public author- 


3 Throughout the whole of this discussion, only engineering employment is 
considered. Consequently, no cognizance has been taken of the economic 


security of engineers engaged in non-engineering employment 
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ras.e Ill DISTRIBUTION OF ALL ENGINEERS REPORTING EMPLOYMENT CONTRACT, BY FIELD OF EMPLOYMENT AT ENp } 
NUMBBR Par Centr 
Under Contract for Under Under Contract for Ur 
Contract . . Co 
I yr EMPLOYMEN Total land 2 Years No Period Not Total land 2 Vears No! 
Under Under and Re Re Under Under and k 
1 Year 2 Vears Over ported porting 1 Year 2 Years Over por 
\ eld ; 9 295 234 330 1.310 32.390 100.0 0 8 $3.5 0.9 
Private engineering 21,604 212 208 99 637 20,358 100.0 1.0 14 0.5 
Construction 4,437 2 63 2 113 3,217 100.0 0 ¥ 1.8 0.3 | 
Extractive industri« 1,841 11 1 6 60 1,743 100.0 0 6 1.1 0.3 ; “4 
Public utilitic 4,183 16 21 s 50 4,088 100.0 04 0.5 0.2 j . 
lransportatior 1,255 : 4 2 17 1,227 100.0 0.4 0.3 0.2 14 
Manufacturing 10.888 148 189 71 397 10,083 100.0 14 1.7 0.7 
Public engineering 11,177 53 224 121 295 10,454 100.0 0.5 2.0 aaa ' 
Federal government 4.649 33 42 34 181 4,359 100.0 07 0.9 0.7 5 
State and county government 4,438 15 125 50 81 4.167 100 0 0.3 2.8 1.1 . ‘ 
Municipal and other public aut horiti« 2 090 ; 57 37 33 1.058 100 0 0 2 2.7 1.8 
Personal service 2,778 30 712 110 i78 £548 100.0 11 25.6 4.0 l 
Also includes those who reported “‘No,"’ which number could not be separated in the tabulation 


rape I\ DISTRIBUTION OF ALL ENGINEERS REPORTING EMPLOYMENT CONTRACT, BY TYPE OF WorRK ENGAGED IN at ENp r 
NUMBBR Per Cent 
Under Contract for Under Under Contract for Un 
Contract Contr 
' ry Wor Tota Under land 2 Vears No Period Not rotal Under land 2 Years No! 
l Under and Re Re l Under and = =6riod 
Year 2 Vears Over ported porting Year 2 Years Over por 
All type 4,101 288 1,196 311 1,236 31,070 100.0 O88 3.5 0.9 
Design and arch 9 O50 106 119 52 305 8 468 100.0 2 oe - ae 0.6 
Constr tior 8.233 sy 153 63 209 7,769 100.0 0.5 1.9 0.8 
Operatior 8,276 7 79 38 148 7,954 100.0 0.7 1.0 0.5 
Consulting 2.146 6 30 11 SU 1,999 100.0 1.2 1.4 0.5 
Teaching 2050 24 692 98 350 S86 100.0 1.2 33.8 4.8 17 
Sale 1,513 15 9 7 56 1,376 100.0 1.0 3.9 0 
General administration and management 2,833 21 64 42 88 2,618 100.0 0.7 2.3 1 
\ it des those who reported ‘““No which number could not be separated in the tabulation. 
TABLE \ DISTRIBUTION OF ALL ENGINEERS REPORTING SEPARATION CONTRACT, BY FIELD OF EMPLOYMENT AT END 0} 
NUMBER Per Cent 
Under Contract for Under Under Contract for Under 
Contract — ——_——_- —Contract 
| yr EMPLOYMBEN’ rotal Under land 2 Years NoPe Not Total Under land 2 Years NoP 
1 Under and riod Re- Re | Under and riod Re 
Year 2 Years Over ported porting Year 2 Years Over ported 
All employment ; 59 RT 77 128 95 34.972 100.0 0.8 0.2 0.4 0 
Private engineeri: 21,604 180 67 24 38 21,195 100.0 0.8 0.3 0.6 0.2 
Constructior 1437 32 S 10 3,382 100.0 0.Y 0.1 0.2 0 
Extractive industr: 1,841 19 l 2 4 1,815 100.0 1.0 0.1 0.1 ).2 
Public utilitsc 4,183 16 2 2 4 4,159 100.0 0.4 0.) 
Transportatior 1.25 2 2 1,251 100.0 0.2 0 
Manufacturing 10,888 111 9 112 18 10,588 100.0 1.0 0.5 1.0 0.2 
Public engineering 11,177 50 3 2 26 11,096 100.0 0.4 } U.2 
Federal vernment 16440 16 1 2 s 4 622 100.0 0.3 U.2 
State and county government £4358 7 l 10 4,400 100.0 0.6 0.2 
Municipal government 2? 090 7 l 8 2? o74 100.0 0.3 2) . 0.4 
Personal ser 2,778 57 7 2 31 2,681 100.0 2.1 0.3 0.1 1.1 
\ includes those who reported ‘‘No,"" which number could not be separated in the tabulation 
Le than '/» of 1 per cent 
Pas_e VI. DIstRIBUTION OF ALL ENGINEERS REPORTING SEPARATION CONTRACT, BY TyPE OF WorRK ENGAGED IN AT | 
NUMBBR Per Cent 
Under Contract for Under Under Contract for Under 
Contract, a, - Sra 
lyre or Worsr rotal Under land 2 Years No Pe- Not Total Under ijand 2 Years NoP 
1 Under and riod Re- Re 1 Under and riod R 
Year 2 Years Over ported porting! Year 2 Years Over porte 
All type 44,101 27 72 122 93 33,540 100.0 0.8 0.2 0.4 { 
Design and researct 9,050 68 33 62 15 8,872 100.0 0.8 0.4 0.7 
Constructior 8,233 45 Q 2 18 8,159 100.0 0.5 0.1 , 
Operatior 8,276 2 12 33 16 8,163 100.0 0.6 0.1 0.4 ‘ 
Consultin 2,146 10 +) s 2,119 100.0 0.5 0.4 : 
Teachings 2,050 1 f 31 1,962 100.0 2.5 0.3 l 
Sal 1,513 28 6 } l 1,473 100.0 1.9 0.4 0.3 } 
reneral 1d ministration and an 
agement 2.833 20 6 ll 4 > 792 100.0 0.7 0.2 0.4 
Also includes those who reported “‘No,"’ which number could not be separated in the tabulation 
Le than eof 1 per cent 
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VII. DistRrBuTION oF ALL ENGINEERS REPORTING PENSION PRIVILEGES, professional engineers reporting who 
ot BY FIELD OF EMPLOYMENT AT END oF 1934 had engineering jobs at that time 
- ; stated that they had pension privi 
NUMBER "eR CeNT , _2 
a 7 . leges Of this number, 6,684, or 
Pension Pension 18.8 per cent, were covered by con 
Privilege Privilege tributory pension schemes, and 
é 3,957, o 1 per cent, | ; 
Con- Non Con Non vs ’ M — ~ ” — — 
' trib- Contrib- Not trib- Contrib- Not tributory schemes. Some 57.8 pet 
MBN No utory utory Report No utory utory Report cent were in employments for which 
Total Pension Plan Plan ing Total Pension Plan Plan ing no pension provision had been 
» About 12.3 per ce t 
35,559 20,556 6,684 3,957 4,362 100.0 57.8 18.8 11.1 12.3 made Abou 3 per cent did no 
‘ furnish information 
" 21,604 13,207 2,265 3,387 2,745 100.0 61.1 10.5 15.7 2.7 Of the engineers in pensionable 
3,437 2,445 174 138 680 100.0 71.1 5.1 40 19.8 positions, the smallest relative pro 
t 1,841 1,109 272 200 260 100.0 60.2 14.8 10.9 14.1 oO 
vortion, £b.2 rcent, were jag 
4,183 1,833 341 1,555 454 100.0 43.7 82 37.2 10.9 portion, 20.5 per cent, were engaged 
1,255 576 120 416 143 100.0 45.9 96 33.1 11.4 in private engineering By con 
‘ 10,888 7,244 1,358 1,078 1,208 100.0 66.5 125 99 11.1 trast, 37.4 per cent of the engineers 
11177 95,791 3,827 357 1,202 100.0 51.8 2 3.2 10.8 engaged in public engineering and 
‘ 4.649 1,850 2 009 248 542 100.0 39.8 2 3 11.7 5° . 
; eal 29.0 per cent of those in personal 
4,438 2,723 1,193 8 464 100.0 61.3 26.9 1.3 10.5 service had pension privileges. It 
nment 2,090 1,218 625 l 196 100.0 58.3 29.9 24 9.4 will also be noted that for public 
vere | AAR 509 12 5 58 > 7 7 ‘ . , 
pia 1,58 ons ais ‘ 100.0 56.1 31.3 a6.9 engineering and personal service the 
contributory scheme predominated 
espectively 4.2 and 4.7 per cent of their grand totals On the other hand, of the engineers engaged in private engineering, 
work in which engineers under contract were engaged the largest proportion was covered by non-contributory systems 


Table I\ 
onfirms the previous finding that engineers en 
re relatively more secure with regard to employ 
of the engineering profession: 33.8 
number reported written contracts for periods of 
wo yt Sales employments, next in order, had 
a similar period only 3.9 per cent of their 1,513 


members 
ars 


, and general administration and management 
Each the other functional classes had less 
Even for the contract periods of two years and 
vered 4.8 per cent of the total reported for this 


ol 


rhe next highest percentage, namely, 1.5, was 
general administration and management In no one 
ng employments did the percentage of engineers with 
for two years and over exceed 0.8 per cent 
with regard to fields of activity or the functional classes 
engineering profession cannot be said to have any 
ity of employment provided through a written 
On the other hand, professional 


. 9 t he 


pe riod ol 


time 


generally restricted with regard to the seeking of 
ilar to that in which they may be engaged. This 
1 consideration of the data furnished by professional 
ning their separation-contract status (Tables V 
ent of all the reporting engineers stated that they 
ontract for a definite period of time during which 
mselves not to seek similar employment. This in 
S per cent whose separation contracts were for less than 
per cent for a period of from one to two years, and 0.4 
two years and over. Clearly, restrictions upon pro 

ngineers with regard to new employment were few 
r Retirement on Pension. An analysis of the data fur 
sional engineers concerning their pension privi- 

lin Table VII 

ber 1934 





almost one-third (10,641) of the 35,559 


However, within the private-engineering group marked differences 
were shown; the same was true of the three categories of public 
engineering 

The largest number of professional engineers covered by a pen 
sion plan were those in the employ of the federal government 
Out of a total employment of 4,649 engineers reporting, 43.2 per 
cent were under a contributory and only 5.3 per cent under a non 
contributory plan. The corresponding proportions in positions 
with state and county, and municipal governments were very 
much less—26.9 and 1.3 per cent, respectively. For municipal 
government employment the figures were 29.9 and 2.4 per cent 
This order of difference parallels that of the proportions of engineers 
under civil service in these three classes of employment, but only 
in the case of the federal government are the two proportions closely 
related. This arises from the fact that, whereas all persons undet 
federal civil service must contribute to the retirement fund, this 
not true to the extent for employments under 
and county, and municipal and other public authorities, where 
age, length of service, and salary are also taken into consider- 
ation. 

Among the remaining fields of activity, public utilities and trans 
portation reported the next highest proportions (after federal em 
ployment) as having pension privileges. Public utilities and trans 
portation used the non-contributory scheme; this type of plan 
covered 37.2 per cent in utilities and 33.1 per cent in transporta 
tion ; 


is same state 


contributory systems covered only 8.2 and 9.6 per cent, re 
spectively, of those reporting. For the three remaining pursuits 
shown under private engineering, the largest number of engineers 
with pension privileges did not exceed 25.7 per cent, and in all 
cases contributory schemes predominated 

From the preceding discussion of the pension privileges it is quite 
evident that the kind of employment has a marked effect upon the 
question of the installation of a pension scheme. In no type of 
engineering employment was a majority of the reporting engineer: 
protected by such a plan 





Local 


Unit of Tennessee Valley 
Section Formed 


MBERS of the Tennessee Valley Section of the 
the George Vanderbilt Hotel in Asheville, N.C., 
‘, and completed the organization of a local unit 
(Asheville District of the Section. Preliminary 
were made at a previous meeting held on March 


1 we Tre as follows 


President, R. L. Maynard, city 
ville and vice-president of the Tennessee Valley 
vice-president, Joe 


ge of the Asheville District; 





Dave, president of the Dave Steel Company; secretary and 
treasurer, M. O. Jensen, junior hydraulic engineer with the 
T.V.A. The president of the Tennessee Valley Section, E. D. 


Burchard, is himself a member of the Asheville unit and served as 
its temporary chairman while it was in the process of being 
organized. 

Plans call for dinner meetings on the third Monday of each 
month, to which members are free to invite guests. The group 
hopes to secure prominent engineers as guest speakers at frequent 
meetings, which members of other engineering societies will be 
invited to attend. Members of the American Society of Civil 
Engineers in and around Asheville are showing much interest in 
the new organization. 
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Preview of Proceedings 


By Harotp T. Larsen, Editor 





For the first time, ‘Proceedings’’ will be published in June, to ac- 
commodate the discussions of papers appearing during the spring 


month Every effort will be made to include discussions up to the 
latest possible moment. Three papers—on stabilising the material 
in low-cost earth roads, pile foundations, and reinforced concrete 
pavements, respectively—wtll supply study material for the summer 
months, allowing ample time for preparing discussions for the next 
** Proceeding to be issued to members on September 15 ) 


ESSENTIAL CONSIDERATIONS IN THE STABILIZATION OF SorL 


At the 1935 Fall Meeting of the Society, in Birmingham, Ala., 
the program of the Highway Division increased interest in the prob- 
lem of stabilizing the materials used in the construction of soil 
roads. One of the papers on that program was written by C. A 





“Sun Omer” ror APPLYING BiruMINOUS MATERIAL 
IN SOIL STABILIZATION 


Hogentogler, Assoc. M. Am. Soc. C.E., and E. A. Willis, of the 
U.S. Bureau of Public Roads. A brief abstract of this paper was 
published in the December 1935 issue of Crvi. ENGINEERING. A 
paper entitled ‘‘Essential Considerations in the Stabilization of 
Soil "’ by the same authors is now scheduled for publication in the 
June issue of Procerepincs. Based on the earlier paper, the pres- 
on this subject has been considerably expanded. It 


ent paper 
report of observations and has been 


contains quite a complete 

made strictly up to date 
The treatment of ordinary dirt roads so as to give them enough 

and sheer strength to accommodate modern 


abrasive resistance 
is treated thoroughly in this 


traffic under all weather conditions, 
paper, which leads logically to the conclusion that the use of water- 
retentive chemicals has been found a valuable supplement in the 
construction and stabilization of properly graded road mixture. 
Water-insoluble binders, including bituminous material and port- 
land cement, are also recommended for stabilizing poorly graded 
and fine graded soils len itemized conclusions are listed for dis- 
and an adequate bibliography forms an appendix to the 
An example of the modern equipment now used for apply- 
in the accompanying photo- 


cussion 
paper 
ing bituminous material is shown 
graph 
Errect oF Dowret Bar MISALIGNMENT ACROSS CONCRETE 
PAVEMENT JOINTS 

A research problem of more than passing interest and value is 
described in a paper entitled “‘Effect of Dowel Bar Misalignment 
Across Concrete Pavement Joints,” by Arthur R. Smith, M. Am 
Soc. C.E., and Sanford W. Benham, Assoc. M. Am. Soc. C.E. 
Superficially, the problem of transferring wheel load across a joint 
in a highway pavement seems to be a relatively simple detail of 
design. Nevertheless, to avoid retarding the action for which 
joints are created, the dowel bars must be placed perpendicular 
to the pavement cross section (parallel to the line of movement of 
so as to avoid tying adjacent slabs together. If the 


the pavement 





Vou, } af 
dowels are placed carelessly during construction, the skew wins 
which they pass through the joint will cause them to | ind in te 
concrete as the joint opens and closes, the effect of wh; h will | “ 
damage to the dowel bars, the concrete, or both. A ck irer kno r 
edge of this effect is of considerable importance to those pe . 
responsible for pavement design and construction. fF actly i 
much misalignment is tolerable under construction? To find re 
answer to this question, the authors prepared and tested tyes, 


specimen slabs, 5 and 6 in. thick, which demonstrated the a. : 


of ten contraction joints and ten expansion joints 


Som REACTIONS IN RELATION TO FOUNDATIONS on Pres 


A brief preview of the paper on “Soil Reactions in Relat ion 






Foundations on Piles” by Robert M. Miller, M. Am. Soc. Cp a 


was published in the April issue of Crvi. ENGINEERING, and its de - 


layed publication attests to the great care given to its prepara 





Memoirs of Deceased Members 


PREPRINTS OF TRANSACTIONS, Volume 102, have now been pro. 
vided, comprising the memoirs of the following deceased member 


John Capron Balcomb 1878-1936 
Robert Dunn Budd 1873-1935 
Charles Willis Chassaing 1872-1934 
Edward Ivan Clawiter. . 1879-1936 
Samuel Gourdin Gaillard 1853-1936 
John Hislop... ; 1856-1901 
Richard Carmichael Hollyday 1859-1928 
Laurence Cooper Hough. . 1891-1937 
Conway Robinson Howard 1881-193¢ 
John Bigger Leeper 1868—193% 
Charles Patterson McCausland 1881-193¢ 
Frank Pape McKibben 1871-193% 
Vincent Phillip Odoni 1879-1936 
John Melvin Reardon 1900-1936 
William Fullerton Reeves 1859-1936 
Charles Victor Witt.... 1877-1936 


These memoirs are available in limited numbers to 
on request to the Secretary of the Society, 33 West 3 
New York, N.Y. 





Papers Filed in Library 


Srx PAPERS have recently been deposited in the Engineering 
Societies Library, 29 West 39th Street, New York, N.Y., whe 
they are available for reference. Prices for photostatic repro 
tions will be quoted by the library on request 


DIFFERENTIAL EQUATIONS OF DYNAMICS SOLVED BY 
OPERATIONAL CALCULUS 


ABBETT, Ropert W., Assoc. M. Am. Soc. C.E.: “Differentia 
Equations of Dynamics Solved by Operational Calculus - 
typewritten pages, and 1 sheet of diagrams). In this pape 
Professor Abbett demonstrates the application of the Heavse 
operational calculus to problems in dynamics. A method is 
sented for the solution of linear differential equations having 
stant coefficients, which reduces the procedure to a simple 
braic operation, and eliminates entirely the difficulty of « valuat 
integration constants. In particular the study is limited ' 
behavior of simple structures initially at rest, to which for 
impulses are suddenly applied, and where the function of tim 
important. 


StrREsSS TRAJECTORIES IN TRIANGULAR DAMS 
a 


Brantz, J. H.A.: “Principal Stress Trajectories in Trang 
Dams” (about 2,800 words, plus 6 diagrams). By means of 4 2 
functions, equations for isoclinics and lines of principal stress "* 
infinite wedge subjected to hydrostatic pressure and mass [00° 
are developed. It is pointed out that in studying the lines ¢ 
principal stress it is often easier to investigate the isociimic irs 
and a graphical method of determining the trajectories © 
stress from the isoclinics is presented. The paper leans somewhat 


ff prim fe. 
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Kew wii el me by Dr. Brahtz, “The Stress Function and Photo- 
ied to Dams” (TRANSACTIONS, Vol. 101, page 1240, 


ORINDA FILTRATION PLANT 


actly how 1. D.. Assoc. M. Am. Soc. C.E.: “Orinda Filtration 
- » HDG the * iv Municipal Utility District, Oakland, California’’ 
ed twenty at words, plus 4 large drawings and 9 photographs) 
he actiog reg - iescribing a 42-mgd filtration plant, was originally 
he Journal of the American Water Works Association 

a 136. The manuscript copy is somewhat more com 

Pies th additional photographs and drawings. Features of 
t are (1) operation without pretreatment of the raw 
of “egg-crate”’ baffles to still the lateral flow of wash 
provisions for preventing overflow of the plant. 
hydraulic cost, and other pertinent data are in- 


LUENCE LINES BY MOMENT DISTRIBUTION 


-T'S verys. F.. Assoc. M. Am. Soc. C.E.: “Influence Lines by 

\ament Distribution’ (about 1,100 words, plus 2 diagrams) 
been pro. ? .uthor presents a method for obtaining influence lines for 
members ments at joints in continuous frames, by means of the principles 
jistribution and superposition. 


Hicu-PRESSURE REINFORCED CONCRETE PIPES 


134 SMIRN \ High-Pressure Reinforced Concrete Pipes’’ 
{ words, plus 5 diagrams). This paper presents a 
| for designing concrete pipes with pre-stressed reinforce 

isidering the pipe as a thin shell. Creep and shrinkage 
7 onerete are not taken into account. The author is a hy- 
incer in Moscow, U.S.S.R. 


VACUUMLESS DAM PROFILE 


st Vrrois, A \ Contribution to the Question of the Vacuumless 
sf Dam Profile’ (about 4,900 words, plus 1 table and 5 diagrams). An 
y laborate mathematical analysis of the problem of designing the 
iY rest of an overflow dam to avoid negative pressures. The author 
rofessor at the University of Riga, Latvia 





{ppointments of Society Representatives 


M. Lyse, M. Am. Soc. C.E., has accepted an appointment to 
is one of the Society’s representatives on the Division of 

ring and Industrial Research of the National Research 
| for the term, June 1937-—June 1940. 


| Perry, Enocnu R. NEEDLES, and FRANK WINSOR, Members 
\m. Soc. C.E., have been appointed Society representatives on 
I ’ Council for Professional Development. 


MANN Von ScureENK, M. Am. Soc. C.E., has accepted an ap- 
is Society representative on the Committee on Speci- 
Railroad Ties of the American Standards Associa- 








News of Local Sections 





BUFFALO SECTION 


, eting of the Buffalo Section took place at the 
, bulialo A Club on April 13. The feature of the occasion 
= was the | ition of the 1937-1938 officers of the Section by Wil- 
am 4 tiring president. A list of these officers appeared 
Local Sections” department of the May issue of 


N( 
‘G 


CENTRAL ILLINOIS SECTION 


ladies night” dinner meeting of the Central Illinois 
n Champaign on April 22, with 48 members and 
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guests present. Following dinner and a short business meeting, 
the group adjourned to the illumination laboratory of the depart 
ment of electrical engineering at the University of Illinois to hear 
Prof. J. O. Kraehenbuehl give an interesting and instructive talk 
on lighting in the home 


CENTRAL OnI0 SECTION 


On April 15 the Central Ohio Section met at the Chittenden 
Hotel in Columbus for its monthly luncheon. There were 26 
present on this occasion to hear the guest speaker, L. A. Boulay, 
state director of the PWA in Ohio, who gave a résumé of the 
organization's activities in that state and outlined his theories as 
to the future réle of the PWA. 

CINCINNATI SECTION 

A joint meeting of the Cincinnati Section and the University 
of Cincinnati Student Chapter took place on April 8, with 40 
members and guests present. During the business session the 
tellers announced that the officers for the forthcoming year 
will be H. H. Schroth, president; W. W. Parks, vice-president; 
and W. W. Carlton, secretary-treasurer. The meeting was then 
turned over to the new president, who introduced the speaker of 
the evening, W. C. Devereaux. Mr. Devereaux, who is senior 
meteorologist in charge of the Cincinnati Weather Bureau, gave 
an interesting talk on the subject of weather and floods. A spirited 
discussion followed 


CLEVELAND SECTION 

A luncheon meeting of the Cleveland Section was held at the 
Cleveland Chamber of Commerce on May 4. The speaker of the 
evening was John Dresser, president of the Dresser Company 
and formerly with the Housing Division of the PWA in Chicago 
and Cleveland as district manager in charge of operations. In his 
talk, which was on the subject of housing, Mr. Dresser stressed the 
problems, practicability, and the financial and social benefits of 
the government’s slum-clearance housing projects. Several 
interesting comments on the subject were made by Councilman 
E. J. Bohn. 


CoLORADO SECTION 


The Colorado Section held its regular monthly dinner meeting 
at the Denver Athletic Club on April 12. On this occasion the 
speaker was the Rev. Dr. W. A. Forstall, director of the Regis 
College Seismology Laboratory in Denver, who gave a short 
history of seismology. The meeting was sponsored by the Junior 
Association of the Section, the committee in charge consisting of 
C. C. McNamara, chairman, and F. R. Cline, I. F. Richards, and 
A. L. Ahlf. A special luncheon meeting of the Section was held 
on April 26. On this occasion Walter E. Jessup, Field Secretary 
of the Society, discussed recent activities of the Board of Direction 

On April 26 the Junior Association of the Colorado Section 
held its twenty-second regular meeting. The guest speaker was 
H. H. Nininger, who gave an illustrated talk on the subject, 
“Our Stone Pelted Earth.’’ Mr. Nininger is one of the country’s 
outstanding authorities on meteorites. 


CONNECTICUT SECTION 


On April 27 the annual meeting of the Connecticut Section took 
place at the Graduate Club in New Haven, with 39 present. 
Eleven of these were members of the Yale University Student 
Chapter. During the business session the following officers were 
elected for the coming year: Henry W. Buck, president; Roscoe 
H. Suttie, vice-president; and Joseph P. Wadhams, secretary 
treasurer. The feature of the occasion was the unveiling of a 
memorial tablet honoring Clemens Herschel, Past-President and 
Honorary Member of the Society. A full account of this ceremony 
appears elsewhere in this issue 


DAYTON SECTION 


Members of the University of Dayton Student Chapter and 
students of the engineering college there acted as hosts to the 
Dayton Section on April 19. The group were welcomed by W. C 
Tredkin, president of the University. Then four students of the 
engineering college—natives, respectively, of Mexico, Hawaii, 
Australia, and Japan—gave brief talks on conditions in their 
countries. Following this part of the program, members of the 
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Section were conducted on a tour of inspection through the civil, 
mechanical, and electrical engineering laboratories.. Group singing 
was then enjoyed, and refreshments were served. Attendance at 
the meeting numbered 50 


Detroit SECTION 


On March 31 George R. Cooke, contract engineer of Detroit, 
spoke before a meeting of the Detroit Section at the Statler Hotel 
Mr. Cooke's topic was “My Experiences in Tunnel Work,”’ and 
the audience showed keen interest in his description of the tunnel- 
ling methods used in soft clay at a depth of 90 ft under the city of 
Detroit, and those used in the sand rock of St. Paul. A social hour 
was enjoyed at the close of the meeting. One-half of the 86 


persons present were guests 
ITHACA SECTION 


rhe Ithaca Section of the Society and the Broome Area Chapter of 
the New York State Society of Professional Engineers met in joint 
session on April 13 at the Bennett Hotel in Binghamton, N.Y 
An illustrated talk on the ‘‘Development of Engineering Problems 
at the International Business Machine Company, of Endicott, 
N.Y.,”’ was given by W. W. McDowell, assistant to the vice 
president of the company. Mr. McDowell emphasized the unusual 
problems that must be solved in developing a complicated office 


machine here were 41 present 


KANSAS City SECTION 


\ special luncheon meeting of the Kansas City Section took 
place at the University Club on April 23. The guest of honor was 
James L. Ferebee, Director of the Society and chief engineer of 
the Milwaukee Sewerage Commission. Mr. Ferebee, who was on 
his way home from the Spring Meeting of the Society, gave an 
interesting talk on ‘Modern Trends in the Disposal of City 
Wastes” in which he described Milwaukee's method of using waste 
materials as fertilizer that is sold all over the country. He also 
discussed the subjects of interest that came up at the meeting of 
the Board of Direction in San Antonio. At the conclusion of the 
meeting Mr. Ferebee was taken on an inspection trip to visit 
Kansas City’s modern water plant. 


METROPOLITAN SECTION 


lhe Delaware project of the New York City water supply system 
was the subject of an illustrated talk presented at a meeting of 
the Metropolitan Section, held in the Engineering Societies Build 
ing in New York City on April 21. The speaker was Thaddeus 
Merriman, consulting engineer for the New York City Board of 
Water Supply and former president of the Section. After giving 
an introductory history of the project, Mr. Merriman showed 
slides comparing this project with the Catskill and Croton water 
systems. It is estimated that the first stage of the project will 
cost $210,000,000 and will require about seven years to complete 


here were 450 present 
MILWAUKEE SECTION 


On March 30 a joint meeting of the Milwaukee Section and the 
American Welding Society took place at the City Club, with 85 
present An instructive talk on “Arc Welding in Structural 
Engineering’ was given by A. M. Candy. Another meeting of 
the Section took place on April 15. At this session Charles S 
Whitney, consulting engineer of Milwaukee, discussed the work of 
stabilizing the bluff overlooking Lake Michigan. Mr. Whitney 
has been engaged by many of the owners of homes along the lake 
shore to provide some means of preventing the sliding of banks 
and damage to their property. The Section authorized the estab 
lishment of a student award similar to that given by other Sections 


New Mexico SECTION 


A regular meeting of the New Mexico Section took place in the 
State Welfare Building in Santa Fe on March 12. Numerous busi 
ness matters were discussed, and the president of the University of 
New Mexico Student Chapter addressed the meeting briefly, in- 
viting members of the Section to attend Student Chapter gather- 
ings. The feature of the occasion was an interesting illustrated 
talk on ‘‘American Engineering Practice in the Southwest.”’ This 
was given by Reginald G. Fisher, of the School of American Re- 
search, who described the various types of structures developed 
by Indians in the Southwest from prehistoric to modern times 
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? NORTHWESTERN SECTION 

There were 68 members and guests present at a m eting of th. 
Northwestern Section, held at the Town and Country Club ip 
St. Paul, Minn., on March 26. The feature of the oc: asion wating 
talk by Ralph Budd, president of the Chicago, Burlington, and 
Quincy Railroad. Mr. Budd, whose subject was “Thy Engineer's 
Part in Railroad Modernization,” gave a personal review of rail 
road history and emphasized the contribution of chemical and 
metallurgical engineers through their development of high- 
strength alloys. The meeting was one of the best the Section has 
had in recent years, and the large attendance was a tribute te 
Mr. Budd. Another meeting of the Section, held at the Min. 
nesota Union in Minneapolis on April 13, took the form of a jotnt 
meeting with the University of Minnesota Student Chapter 
During the business session the members went on record as op- 
posing proposed changes in the state registration law. The speaker 
of the evening was George H. Herrold, member of the State Plan 
ning Board and managing director and engineer of the Ci, 
Planning Board. Mr. Herrold, who has recently returned from , 
trip to Texas, discussed matters of city planning that came to his 
attention in that state 


PHILADELPHIA SECTION 


Members of the Philadelphia Section enjoyed an inspection trip 
to Safe Harbor, Pa., on April 24. Following luncheon, Pau! y 
Hess and H. E. Whitney, respectively, operating and construction 
engineer for the Pennsylvania Water and Power Company, and 
C. F. Merriam gave talks on the Safe Harbor Hydroelectric Ds 
velopment and answered questions regarding special construction 
features. An inspection tour of the project was then made 


PITTSBURGH SECTION 


Among the 150 present at the meeting of the Pittsburgh Sectior 
held on April 27 were members of the Student Chapters at tly 
University of Pittsburgh, Carnegie Institute of Technology, and 
West Virginia University. The guests of honor were L. F. Bellinge: 
Vice-President of the Society; R. P. Davis, Director: and Georg: 
T. Seabury, Secretary. All gave talks on various phases of Society 
affairs. The election of officers, held at this time, resulted as 
follows: R. P. Forsberg, president; C. M. Reppert, vice-president 
C. B. Stanton, secretary-treasurer; and A. V. Karpov, N. Scheir 
and L. P. Blum, directors 


PORTLAND (OrB.) SECTION 


A joint meeting of the Portland (Ore.) Section of the Society 
and the Professional Engineers of Oregon took place on April 
During the business session it was announced that F. Kochis has 
been elected secretary of the Section to fill the unexpired term left 
vacant by Kenneth L. Coltrin’s removal from the Section. A: 
interesting talk on the arts and sciences developed by the early 
Mayan civilization in Central America was given by C. B. M 
Cullough, assistant state highway engineer of Oregon. [he 
were 112 present. 

PROVIDENCE SECTION 


There were 100 in attendance at a meeting of the Providen 
Section held in the Engineering Society Building on April 
The speaker was E. Warren Bowden, assistant to the chief enginee: 
of the Port of New York Authority, whose subject was the In 
borough Bridge. By means of stereopticon slides, Mr. Bowden 
explained the conditions that made such a project mecessary ane 
then described the various types of structures comprising the 
bridge. A lengthy and enthusiastic discussion followed 


SACRAMENTO SECTION 


During April the Sacramento Section continued its custom 0 
having weekly luncheon meetings. On the 6th, there were +) 
present to hear Charles M. Goethe, president of the Engineers 
Research Council and member of the California Joit Immigration 
Committee, discuss the subject of “Japanese Penetration mle 
South America.” A talk on the topic, ‘“Modernization of the 
Water Supply of the City of Athens, Greece,” was the feature of 
the meeting that took place on April 13. This was give by 
George W. Howson, of Berkeley, Calif., who illustrated his talk 
with slides. There were 30 present. At the meeting held - 
April 20 the program consisted of the showing of three Sims © 
Fred Sprague, of the Pacific Gas and Electric Company The 
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ed the construction of the Zeppelin hangar at Ak 
second showed the development of power in the 
lachians; and the third included an ingenious ex 
transformation of electricity into heat and light 
numbered 36. The last meeting of the month took 
27, with 54 present. On this occasion an interesting 
Relation of Modern Photography to Engineering 
vas given by Ben Glaha, engineering photographer 
Bureau of Reclamation, who for many years has had 
litv of obtaining continuous photographic records 
ent of the Bureau’s projects 
SAN FRANCISCO SECTION 
f the San Francisco Section of the Society went to 
March 19 to attend a two-day engineers’ conven 
was sponsored by the Sacramento Section. The 
ng of the Section took place on April 20, with 260 in 
\ colored motion picture of California highways was 
wo speakers were heard. These were Earl L. Kelly, 
iblic works of California, and Charles H. Purcell, 
ff the San Francisco-Oakland Bay Bridge and state Goodrich, chief engineer of the American Bridge Company, who 
gave an illustrated lecture on the San Francisco-Oakland Bay 
Bridge. Saturday was given over to an inspection trip to the New 





OFFICIALS AND SPEAKERS PRESENT AT JOINT MERTING 


SPOKANE SECTION port News, Va., shipbuilding and dry dock company, and to the 
, . — enjoyment of such places of historic interest as Williamsburg and 
neeting of the Spokane Section took place at the v J - i . B 
“ pall . orktownm 
Hotel on the 9th. There were 23 members and guests 


William J. Rheingans, turbine testing engineer 
Chalmers Manufacturing Company, speak on the 
ise and efficiency of the adjustable blade propeller = rei a al _— 
with Kaplan head control. Three of these turbines 


~ Y 
nstalled at Spokane’s Upright Pumping Station. Student ® ha pter N otes 


Texas SECTION F aeaanl 








Bowie, of Washington, D.C., former chief of the 
sy of the U. S. Coast and Geodetic Survey, was SoutH DAKOTA STATE SCHOOL OF MINES 
of the Fort Worth Chapter of the Texas Section 


= A meeting of the South Dakota State School of Mines, which 
eting held on April 17. Major Bowie gave a talk on 


took place on April 16, attracted the whole student body, the ox 


Mapping the Country-——Geodetic, Topographic, an , . : 
lapping the Cou 1 pographic, and acon being the showing of the Society’s illustrated lecture on th 


other guest of honor upon this occasion was R 


, : : George Washington Bridge. 
President of the Society and chief engineer of 


Southern Railway UNIVERSITY OF DAYTON 
VIRGINIA SECTION The Society's illustrated lecture on aerial photography wa 
shown to an enthusiastic audience at a recent meeting of the Uni 


ing of the Virginia Section of the Society and 


versity of Dayton Student Chapter. A short business session pre 
of the American Society of Mechanical Engineers 


ceded the showing of the film, and a question-and-answer period 


titute of Electrical Engineers, and the American followed it 


\rchitects and the Hampton Roads Chemists Club ' Ny 
rs Club of Hampton Roads was held at the Mon MEVEREETY OF NEBRASKA 
Norfolk, Va., on April 30 and May 1. Following a At a meeting of the University of Nebraska Student Chapter 


nm Friday morning, Prevost Hubbard, chemical held on April 7, Prof. E. F. Schramm, chairman of the geology de 

Asphalt Institute New York City, gave an illustra partment of the university, gave an interesting illustrated lecture on 
halt Che technical program, presented at the Mexico. He described an imaginary trip over the new Pan 
onsisted of papers by Alexis A. Berestneff, of American highway from Laredo, 
ration, Newark, N.J., and Walter L. Savell showed views of the 
Alkali Works, New York City An informal highway as well a 


the evening, the speaker being Charles F in Mexico 








rex., to Mexico City and then 
beautiful scenery and vegetation along the 
scenes from the lives of mine and oil worker 


Cooper UNION 


On April 22 the Cooper Union Stu 
dent Chapter went on a field trip to 
inspect the West Side Improvement 
Project in New York City One of 
the engineers on the project, who is a 
Cooper Union alumnus, conducted the 
students along the site from 72d 
Street, at the beginning of the futur 
Riverside Park, to 96th Street 
Among the interesting things seen in 
the course of this walk were the traffx 
circle and half clover-leaf intersection 
at 79th Street, which is being built for 
trafic on the elevated highway, and 
the access drive at 96th Street Roll 
of blue prints were then studied, and 
the trip ended with observing the steel 
PER UNION StupENT CHAPTER Vistr West Sipk IMPROVEMENT PROJECT erectors at work above 96th Street 
































ITEMS OF INTEREST 


Engineering Events in Brief 











ENGINEERING 
for July 


Civil 


Ni two dozen interesting papers 
delivered at the Spring Meeting of th« 
Society in San Antonio, Tex., April 21-24, 
1937, are scheduled to be abstracted in the 
July is of Crvit ENGINEERING. The 
topics discussed include the resources of 
both natural and man-made; 
developments in and in 


ARLY 


Suc 


Texas, 
highway Texas 
Mex o 


applications of modern surveying methods 


advances in irrigation practices 


to the Mexican boundary line and the 
lands of the University of Texas; mapping 
the Brazos River area; construction of 
the new causeway at Galveston; and cd 


sign of the San Jacinto memorial 
As complete a treatment will be accorded 


uch paper as space limitations will pet 
mit It is possible that some will be 
elected for publication in full in Pro 


CEEDINGS at a later date, and in such cases 


comparatively brief notice will be given 


in Crvi, ENGINEERING. The disposition 
in every case will be determined through 
tudy by the Committee on Publications 


It is hoped that the presentation of these 
technical papers will convey to all mem 


measure of the inspiration ex 


bers SOtTi« 
perienced by those attending the Spring 
Meeting 


Traffic Fellowships 


( pen 


I lary ard 


graduate fellowships in the 
field of street and highway traffic control 
ire offered by the Bureau for Street 
Iraffic Research of Harvard University, 
according to a recent announcement. The 
in the amount of $1,400 
each, given the Automobile 
Manufacturers Association for a year’s 
intensive training at the university in two 
in traffic control and two 
specialized traffic courses or two approved 


lh IrFTEEN 


fellowships are 


which by 


1S 


basic courses 
collateral courses 

Che fellowships are open to persons not 
over 35 years of age who have a degree 
representing four years’ work in an ac 
credited college or university. Applicants 
who now hold positions in fields related to 
street traffic control should obtain a leave 


of absence for not less than the period 
September 27, 1937, to June 18, 1938 
The Institute of Traffic Engineers is co 


operating with the bureau in the selection 
of glows and it will be necessary for each 
ipplic ant to be interviewed by at least one 


member of the Institute 


Applications must be returned on or be 
fore June 15, 1937, upon forms to be ob 
tained from Maxwell Halsey, assistant 
director of the Bureau of Street Traffic 


Research, 29 Holyoke Street, Cambridge 
Mass Announcement of appointments 


will be made as soon thereafter as possible 





CAMEL BRIDGE AT SUMMER PALACE, PEIPING, CHINA 


Beauty and Utility in Engi- 
neering Structures 


As ONE in a series of structures depicting 
Art in Engineering,’’ this month's “Page 
of Special Interest’’ shows a stone-faced 
hollow-spandrel arch on a state highway 
in Ohio. It is the purpose of this series to 
further the appreciation of beauty in the 
finished work of the engineer by publishing 
of the fine examples which 
meet the requirements of esthetic design 


some many 
and proper setting 

Many engineering structures have been 
built for utility alone, and until recently it 
has realized that even a water 
tank, many of which have been eyesores, 
could made attractive The 
Pagoda Water Tower, Yenching Univer- 
sity, China, published in the March number 
of Crvi. ENGINEERING, and the Washburn 
Park standpipe, Minneapolis, Minn., 
which is to be published as one of this se- 


not been 


be instead 


ries in a forthcoming number, 


al 


two ¢ 


amples of what can be done to make 


well 
that 


beautiful 
the subjects 


structure 
Among 


as 


strate the theme of this 


as 


useru. 


have 
chosen from foreign countries to der 


series 


' 
I 


‘Camel Bridge,’’ Summer Palace, Peipi: 
China, sent in by Dr. Robins Fleming 
rhis bridge dates back to the Sui Dyna 


590-618 A.D., and shows how 


the 


arch necessitated by limited knowledg 
materials and engineering principles wa 


Present 


made to appeal to the ey« 


engineers will realize the problems enta 


in the design of a 37.47-meter arch b 
centuries 


the sixth and seventh 


will, no doubt, give due credit to the 


artisan who built his structure to 
hundreds of years, to furnish lasting pr 


of Keats’ immortal lines 


A thing of beauty ts a joy 


Its loveliness increases; tt wil 


Pass into nothingness 





The Mayor Said ‘“‘No” 


Civi_L ENGINEERING is indebted to S. L. 
Williamson, Jun. Am. Soc. C.E., for the 
following sidelight on politics versus early 
engineering in Charlottesville, Va 

In 1898 the city council appropriated 
$75 to send the superintendent of water to 
the American Water Works Association 
meeting in Boston. The mayor vetoed 
this in no uncertain terms: 


“I return without my signature the 
accompanying resolution appropriating 
$75.00 to defray the expenses of the 


Superintendent of Water to a meeting of 
the American Water Works Association to 
be held in Boston 

Our superintendent of water has no 
complex nor scientific work to perform that 
I have ever heard of 

His duties are plain and simple. Fur- 


434 


thermore, as we have no assistant 


tendent of water, the 


] 
le 


St 


isi 


4 


i! 


superintende 


should be in place to do his work for wh 
n 


he receives a salary 
$144.00 for horse feed. 


“It is unnecessary to say that 


of $1,00 


th 
Lit 


iI 


pi 


ciple is wrong and the precedent unwist 
not dangerous even if the treasury was 


better shape than it is.”’ 


Apparently the turn of 


brought new light to the mayor, 


1904 his message to the council mciuced 


the following remarks: 


fc 


“The most important matter for 


council to consider is the wate! 


Its importance is so great that 
magnified or exaggerated. | 
gest that you avail yourselves 
ice of local or other exper! 
solving this problem to the 
issue of this important mat! 
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Bolivia’s Proposed Inland Waterway 


By WitttaM E. Rupowpn, M. Am. Soc. C.E 


EnGIneeR, Mavoricrio Hocuscaitp AND Company, Lrp., La Paz, Bourvia 


— \[ININ erests of the ' Bolivian 
' idving the possibility of 

Rio Desaguadero, the out 

of Lake Titicaca. The 

in the promotion stage, 

ter of the stream and the 

ed for carrying on the 


Bolivia should be interested in this single 
short river of its high plateau which be- 
comes lost on its way to nowhere. But 
Bolivia’s mineral wealth is concentrated 
mainly within this western highland re- 
gion, and its main population is also 
centered there because of the healthful 











‘ne work make it of special interest. climate. Three railroads give access to 
. the Pacific, and 
o ~~ so ms merely by provid- 

a ——— ing cheap transpor- 

y tation for certain 

o ) mining products to 

these railroads, the 

>! little Rio Desagua- 

, v3 dero can command 

—— ¢ snniaiaee more shipping than 
> 4) Guaqui all the vast fluvial 








network of Bolivia’s 
tropical forest. 

The upper sec- 
tion of the Desa- 
guadero was used in 
the latter part of 
the nineteenth cen- 
tury to carry cop- 
per minerals from 





Machacamarca 











a the Corocoro mines 
to Lake Titicaca. 
° The ore was car- 
t ried in shallow- 
a SALAR DE COIPASI draft steel scows 
: 4 which were poled, 
C to Potos sail thay deaiiie 
) or towed by mules, 
: as far upstream as 
g Parts or Botrvia, CHILE, AND Peru, SHowING Existinc Nazacara, then 
. RAILROADS AND THE R1o DESAGUADERO pulled by flat-bot- 
tomed stern-wheel 
source (Lake Titicaca, Fig. 1) boats to the lake at Guaqui. The trans- 
seguadero has a flow varying be- port was continued to Puno by lake 
4 cu ft per sec and 700 cu ft steamer and thence to Mollendo on the 
7 r less. During the 265 miles of its Pacific by the railroad across Peru. 
its outlet in Lake Poopo, it In 1913, the railroad from La Paz to 
waters of some twenty or the port of Arica, Chile, was placed in 
reams, nearly all of which are operation and abruptly the Desaguadero 
part of the year. Lake Poopo passed out of the transportation picture. 
illow, brackish evaporating pan; For 23 years it was forgotten, but now 
water that enters it during the dry has entered the limelight again. 
ly about 200 cu ft per sec leaves A large mill is now contemplated near 
s flows to the Salar de Coipasa, the northeastern coast of Lake Titicaca, 
lost completely to evaporation for producing zinc and lead concentrates 
ug Shipment of such cargo by lake steamer 
ght be wondered why, with 12,000 to Guaqui, and thence by rail to Arica, 
navigable waterways on its would involve a long detour to Viacha 
ar r! leading to the Atlantic, On the other hand, shipment by lake 
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HE DESAGUADERO AT NAZACARA 


7. te 
~a — 
eta “a «& 
en 


« 


“BaLsas”’ 


o. 6 Cirvit ENGINEERING for June 1937 435 


steamer to Puno and rail to Mollendo 
would be less advantageous because 
port facilities at the iatter place are in 
ferior to those prevailing in Arica. 

Other mining interests to the south 
east, in the vicinity of Machacamarca, 
are also interested in a short cut to Cal- 
acoto on the Arica Railway. It can 
be seen that the Desaguadero, in both 
its upper and lower courses, provides a 
route to the Arica Railway at Calacoto, 
which is short compared with the detours 
via Viacha over existing railroads 

Navigation on the upper Desaguadero 
and that on the lower Desaguadero are 
two distinct projects, each with the ob- 
ject of bringing cargo from outlying 
districts to Calacoto, the convenient 
railroad shipping point to the Pacific 
There will be little through traffic from 
one lake to the other. 

Improvement of the upper river pre 
sents no important difficulties. In all, 
about 350,000 cu yd of material will 
have to be dredged to provide a channel 
33 ft wide and 5 ft in minimum depth 
The work, however, presents certain 
peculiarities that render it quite different 
from ordinary dredging problems. Float 
ing equipment would be _ unsatisfac 
tory, for the stream is so shallow that 
a barge of considerable size would be 
required, and it would be slow and ex 
pensive to maneuver. Again, the depth 
of excavation is so shallow—20 in. and 
less—that a clamshell bucket working 
from a barge would be inefficient. Hy 
draulic dredging equipment would en- 
tail capital expenditures quite out of pro 
portion to the amount of work involved 
Hence a somewhat unusual piece of 
equipment was decided upon—a Diesel 
operated dragline with  60-ft 
mounted on caterpillars and designed 
to move directly upon the river bed 
(Fig. 2). Where the river bed might b 
too soft to support the machine, mats 
handled by the machine itself could be 
laid for additional support. 

The manufacturer of the machine con 
templated has proposed to raise the upper 
works of a standard model 12 in. above 
standard height, so that the revolving frame 
will be above water when at maximum 
near-shore river depth (50 in.). This 
would be accomplished by equipping 
the truck frame with a cast-steel sub 
base, mounted between the truck frame 
and the rack and track. Special pro- 
vision would be made for braking and 


boom, 





(INDIAN BoaTs) ON LAKE TITICACA 
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A DRaAGLINE DESIGNED TO OPERATE IN 50 IN. oF WaTER WovuLD Be Usep 


IN EXCAVATING THE CHANNEL IN THE DESAGUADERO 


lubricating the part of the machine that 
would operate below water, and the 
lower propelling bevel gears would have 
to be flame-hardened, or otherwise heat- 
treated, so as to run without lubrication 
under water. 

Another problem in connection with 
canalization is to select the type of 
boat to be used after the project is com- 
pleted. The principal cargo for the 
upper Desaguadero will have to make 
a 60-mile trip on Lake Titicaca be- 
fore reaching the river, and the boats 
should be suitable for use in both sec- 
tions. The lake is deep, and subject 


to storms with waves 32 in. high. On 
it a fair rate of speed is both feasible 
and desirable. The river is_ shallow, 
and has a current of 2 miles per hour. 
Here a speed greater than 5 miles per 
hour would be dangerous. 

The boats now under consideration 
are Diesel-operated, flat-bottomed barges 
of about 80-ton capacity, built of plates, 
and having a draft of 40 in. Each motor 
barge would draw a scow. Hatches 
would be covered as on a sea vessel, 
and a convertible rudder would serve 
for either lake or river travel. 

Preparation of the river for traffic 



















Vou. No < 
below Calacoto has not yet been Studied 
thoroughly. Dredging would = 
expensive than in the upper river 
of the amount of material to he once 
and the presence of rock in several Steen 

When one considers that the Desa 
guadero carries so much water from Lak. 
Titicaca during the summer months, and « 
little during the dry season, the impor 
tance of stream-flow regulation become: 
apparent. However, construction oj 
dam and locks would not be a justifiati- 
expenditure to be carried entirely by th. 
shipping. 

A dam that will maintain within certsi. 
limits the level of water in Lake Titicace 
and thus in the Desaguadero, may eyey 
tually be built as part of a power develop 
ment project, already proposed by; 
awaiting future demands for power » 
be brought to the construction stage 
The dam at Desaguadero would hold ip 
the lake the water that is now lost i; 
the flood cycle of the river. A tunne i 
on the east side of the lake would diver es 
700 cu ft per sec to the eastern slope sn 
of the Andes, where a total head 9 v 
6,000 ft is available for generating power 
The Rio Desaguadero would be assured 
a minimum flow of 1,300 cu ft per s 
which would not only permit operation o/ 
larger boats, but also would make avai. 
able a fair quantity of water for irrigation 
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Wise and Otherwise 


Some YEARS ago Professor Abercrombie 
found that the solitary window in his study 
no longer admitted sufficient light to ac- 
commodate his failing eyesight. As the 
Professor was faced with the economic 
problems all too common to members of 
engineering faculties, he wished to enlarge 
it at the least possible cost 

The window was a perfect square, 3 ft 
wide and 3 ft high. By a simple computa 
tion the Professor found that it could be 
enlarged to double its original area while 
it still remained a perfect square, 3 ft wide 
and 3 ft high. How was this done? 
(This problem was submitted by John A. 
Guissinger, Assoc. M. Am. Soc. C.E.) 

rhe alterations referred to resulted in 
sufficient light to enable the Professor to 
solve the following problem in literal 
subtraction: 

ABC 
CBA 


The remainder was found to consist of 
the same three digits, arranged in a third 
order 


and proceeded to the rear at the same 
rate. The trip was completed in exactly 
one hour. The scout’s speed was required 
to be found. 

Referring to Fig. 1, the following are 
known: Rate of march of column, 1%, 
equals 4 miles per hour; length of column, 
s, equals 4 miles; in addition, the time 
during which the scout goes forward, 4, 
plus the time the scout goes towards rear, 
t., equals one hour. Asin some other recent 
problems, absolute values appear to be 
essential, whereas only relative values need 
be employed. Since the scout travels at 
a uniform rate tm, the time 4, consumed in 
traveling forward relative to the column is 


, and the time ¢, consumed in travel- 
yn 


ieee 

ing to the rear relative to the column is 
§ 

te + 0 

Then = $...[1] 


M + 
Solving this equation for m gives the 
general quadratic form, 


% — 


| 
Ss > V s? — vt? [2] 
t 


= 











In the problem for 
May, a scout on horse- © s = 4 Miles a ah v4, 
back started from the Position of Column when | 7 
rear of a column of Scout Starts from Rear | 
soldiers 4 miles long Position of Column when | 
marching at the rate of | Scout Reaches Its Head 
4 miles per hour, and | . Position of Column when 
traveled at a uniform | Scout Again Reaches Rear =“ 
rate to the head of the (}~~.......... See et__) . ............... 
column. Having deliv. (| 000 -«_ Peete tee eeeaa= 2 
ered a message without Yat, 

=< — ——- vw, ¢, ——_——__- 


pausing for a moment, 
he reversed his direction Fic. 1 



















opy 
Substituting s = 4, = 4, and! = 1% _e 
Eq. 2 gives the scout’s speed as 97 
miles per hour. 

It will be noted that in the probler 
given, % and s are equal numerically 
This makes vf, equal to tm, in Fig. | 
which is an additional relationship tnx 
in this particular case but not applicab) 
to the general problem. 

Referring to the restatement in the May 
number of Crvm ENGINEERING of the 
problem of the pursuit curve. the tim 
consumed by the test run was incorrectly 
given as 2 minutes, instead of 2 minutes 
and 40 seconds, as appeared in the origina 
statement. The proper figure was wed 
in the solution, however, which is correc’ 
as printed. 

Suggestions for other problems for Pro 
fessor Abercrombie’'s column, accompanie: 
by solutions, may be addressed to 
editor. Solutions should preferably » 
sent in separate enclosed envelopes 





Brief Notes from Here 
and There 


ONE HUNDRED leaders in industry “ 
banking from all sections of the Un 
States will be taken behind the scens ” 
Europe's industrial and other research ( 
summer, on a tour arranged by the 4 
tional Research Council's Division | 
Engineering and Industrial Resear 
The group will visit outstanding scet"” 
research laboratories of private indus") 
representing 18 major fields, as well & 
laboratories of governments, umiversi™ 
and trade associations, in England, = 
many, and France. This is the 


No. 6 


wr of research laboratories 
\merican executives by the 

rch Council since 1930, but 
foreign countries. 


“pus Engineers’ Club re- 
i F. W. Jennings and F. H. 
mbers Am. Soc. C.E., by 
to honorary life member- 
tion of their long service to 
outstanding work as engi- 
mer is president of the firm, 
- and Lawrence, consulting engi- 
‘ Columbus, and Mr. Eno is pro- 

ighway engineering at Ohio 


sity 


1] eTIN recently issued by the Na- 

Rureau of Standards, Department 
erce, as of January 1, 1937, 
ns a large amount of information 
iraulic laboratory research in the 
iStates. The principal feature is a 
urrent projects in hyraulic labora- 
Also included are abstracts of 
ed projects, a list of foreign 
ts received by the Bureau and 

for loan, and an index to the 
projects arranged by subjects. A 
the bulletin has been filed in the 
ring Societies Library. 


a 


21-26, 1937, the American 
tion for the Advancement of 
and associated societies will hold 
hundredth meeting at Denver, 
The Association has extended to 
ers of affiliated organizations resid- 
vicinity, including those of the 
an invitation to attend. Two 
Houk and Arthur O. 
y, will officially represent the 


this occasion, 


Ivan E 





NEWS OF ENGINEERS 


Items About Society Members 








M. WesterGaarpb, Gordon Mc- 
of Civil Engineering at 
ity, has been appointed 

Harvard Graduate School of 
He will assume his new 
al Professor Westergaard 

last fall from the Univer- 
here he had been professor 
ipplied mechanics since 


/DRICH, consulting engi- 
rk City, has accepted an 
hinese Central Govern- 
! engineer in the recon- 
Canton harbor. Mr. 
sailed for China, and 

t will begin as soon as he 
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James H. ALLEN is now with the Inter- 
state Commission on the Delaware River 
Basin, with headquarters in Philadelphia, 
Pa. He was formerly with the Allegheny 
County PWA at Pittsburgh, Pa. 


HARRISON P. Eppy, consulting engineer 
(Metcalf and Eddy) of Boston, Mass., was 
recently elected to honorary membership 
in the Engineering Institute of Canada. 
Mr. Eddy was a Director of the Society 
from 1928 to 1930, and in 1934 he served as 





HARRISON P. Eppy 


President. He was awarded the Society’s 
Norman Medal in 1925. This honor to an 
eminent member of the Society comes at 
the time when the institute is observing its 
semi-centennial. The award will be made 
on that occasion, during the current 
month. 


C. A. BROECKER has been appointed en- 
gineer of qualification for the State High- 
way Commission of Indiana. Until re- 
cently he was assistant engineer of mate- 
rials and tests for the same organization. 


H. H. Haw ey, designing engineer in 
the Bureau of Bridges of the Ohio Depart- 
ment of Highways, was recently elected 
president of the Columbus Engineers’ 
Club. 


James T. HALLETT, since 1926 assistant 
chief engineer of the Indiana State High- 
way Commission, has been appointed 
traffic engineer for the Bureau of Traffic of 
the Commission, 


KENNETH L. COLTRIN, assistant engi 
neer for the U. S. War Department, has 
been transferred from the Bonneville 
Project at Portland, Ore., to the U. S 
District Engineer Office at Pittsburgh, Pa. 


Ropert W. HASELWoOOoD is now em 
ployed as soils engineer by the Los Angeles 
district of the Portland Cement Associa- 
tion. He was formerly junior highway 
engineer in the Materials and Research 
Laboratory of the California State Divi 
sion of Highways. 


EUGENE QUIRICONI, previously struc- 
tural steel draftsman for the New York 
City Board of Transportation, has become 
structural draftsman for Gibbs and Hill, 
Inc., of the same city. 


7s 
S 4 


Joun H. MEuRSINGE is now a reinforced 
concrete designer for the General Petro 
leum Company, of Vernon, Calif. 


SAMUEL F. RATHVON has entered the 
employ of the Nevada Consolidated Cop 
per Corporation at Hurley, N.Mex 


MaArvINn C., NICHOLS, consulting engineer 
of Fort Worth, Tex., has been elected 
president of the Texas Planning and Civic 
Conference. Mr. Nichols has also been ap- 
pointed chairman of the Texas Chapter of 
the American Planning and Civic Associa- 
tion. 


Boyp A. BENNeETT, formerly vice-presi- 
dent of the South Bay Consolidated Water 
Company, of Bay Shore, L.I., has been 
appointed president of the Northeastern 
Water and Electric Service Corporation, 
of New York City. 


EpMOND T. ROETMAN is now associated 
with the Bureau of Industrial Hygiene of 
the West Virginia State Department of 
Health, with headquarters at Charleston. 
He was previously an engineer for the Re 
settlement Administration at Elkins, 
W.Va. 


ABEL WOoOLMAN, chief engineer of the 
Maryland State Department of Health, 
has been made a member of the commis- 
sion recently created to provide a compre- 
hensive plan for bridge building in Mary- 
land. 


OscarR H. Horovitz is now a general 
partner in the Oscar H. Horovitz Com- 
pany, and president and treasurer of the 
Horovitz Equipment Corporation, of Cam- 
bridge, Mass. These organizations special- 
ize in steel erection equipment. 


CALVIN V. Davis, formerly chief engineer 
of the Ambursen Dam Company, New 
York City, has accepted an appointment 
as principal planning engineer for the 
Tennessee Valley Authority, with head- 
quarters at Knoxville, Tenn. 


Car J. ScuevE has resigned as a junior 
engineer in the U. S. Bureau of Reclama- 
tion in Denver, Colo., to become assistant 
civil engineer in the Bureau of Yards and 
Docks of the U. S. Navy Lieutenant 
Scheve is stationed at Pearl Harbor, T.H. 


Ropert C. Rarciirre has been pro 
moted from the position of acting chief of 
the Department of Public Works for the 
City of Grand Junction, Colo., to that of 
chief of the Department 


Cart F. Meyer, at the close of the aca- 
demic year, will return to his previous post 
as assistant professor of civil engineering 
at Worcester Polytechnic Institute. He 
has been serving as exchange professor of 
engineering at the University of Hawaii, 
in Honolulu 


FRANK R. BuRNeTTE, formerly superin- 
tendent of construction for the American 
Steel and Wire Company at Cleveland, 
Ohio, and recently in charge of the con- 
struction of new rod mills for the company 
at Joliet, Ill., has been appointed assistant 
to the chief engineer. His headquarters 
are in Cleveland again. 
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Hiram MILLER, formerly a junior engi- 
neer in the U. S. Engineer Department, New 
York City, has become connected with the 
Puerto Rico Reconstruction Administra 
tion at Ponce, Puerto Rico 


Samuet G. Ker has resigned as an in 
strumentman in the Oklahoma State High- 
way Department at Clinton, Okla., to ac- 
cept a position with the National Park 
Service at Oklahoma City, Okla 


Mary O. SoroKa is now in the U. S. 
Engineer Office, First District, New York 
City, where she is engaged in hydraulic de- 
sign for flood control. She was formerly an 
engineer for Julian P. Friez and Sons, Inc., 
of Baltimore, Md 


Pumipe Keene, previously an associate 
engineer in the Inspection Division of the 
PWA, Washington, D.C., has become as- 
sistant chief inspector of construction for 
the Hudson and Manhattan Railroad, with 
headquarters in New York City. 


WarreEN S. Cook, who was formerly 
bridge designer and shop inspector for the 
lowa State Highway Commission, is now 
employed as a bridge designer by the 
Union Pacific Railroad Company. His 
headquarters are at Omaha, Nebr. 


W. Munsevy WILSON has established an 
engineering practice in Austin, Tex., where 
he will specialize in structural design for 
architects. He was previously assistant 
state engineer inspector in the Inspection 
Division of the PWA at Fort Worth, Tex. 


Leon H. Wootrsey is now connected 
with the Baker-Thomas Lime and Cement 
Company at Phoenix, Ariz Formerly he 
was an engineer with the Allison Steel 
Manufacturing Company of the same city 


Linton E. Grinter, professor of struc- 
tural engineering at the Agricultural and 
Mechanical College of Texas, has been ap- 
pointed director of the department of civil 
engineering and dean of the graduate divi- 
sion of Armour Institute of Technology, 
Chicago, Ill. Dr. Grinter will take up his 
duties at the Institute in September of this 
year. 


Jerome P. Gepnarp, previously secre- 
tary and manager of A. C. Guetzkow, Inc., 
general contractors of Milwaukee, Wis., is 
now president and general manager. 


F. H. Coruran, consulting engineer of 
Charlotte, N. C., has been elected presi- 
dent of the Piedmont and Northern Rail- 
way and the Durham and Southern Rail- 
way, with offices at Charlotte. 


Taytor Ho tt, JR., is now employed as 
structural and design engineer in the con- 
struction department of the North Ameri- 
can Rayon Corporation at Elizabethton, 
Tenn. Previously he was resident engi- 
neer for the St. Emma Industrial and Agri- 
cultural Institute at Rock Castle, Va. 


Howarp W. ScHLerrer has resigned 
as junior cartographic engineer for the U.S. 
Coast and Geodetic Survey at Washing- 
ton, D.C., to become connected with the 
Oliver Iron Mining Company at Hibbing, 
Minn. 
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Georce L. Oprer is now president of 
the engineering firm of Marr, Green and 
Opper, Inc., of Chicago, Ill. He was for- 
merly vice-president and secretary of the 
firm 


Ivan C. Crawrorp, dean of the college 
of engineering at the University of Idaho 
and director of the Idaho Engineering Ex- 
periment Station, was recently appointed 
dean of the school of engineering and archi- 
tecture at the University of Kansas. 
Dean Crawford’s appointment will be- 
come effective in the fall. 


Curry Ho is now director and chief engi- 
neer of the Chekiang Conservancy Bu- 
reau at Hangchow, China. He was pre- 
viously professor of hydraulic engineering 
and experimental hydraulics at Pei-Yang 
University, Tientsin, China. 


CHARLES GILMAN, formerly vice-presi- 
dent of the Massey Concrete Products 
Corporation, New York City, is now first 
vice-president and general manager of this 
organization. 


Tuomas S. Burns has been made chief 
of the engineering section of the flood con- 
trol division of the Providence District, 
U.S. Engineer Department. This division 
has charge of the flood plan for the Con- 
necticut River. Mr. Burns was formerly 
principal assistant on the Denison Reser- 
voir Project at Denison, Tex. 


Racpu B. Wiey, professor of sanitary 
engineering at Purdue University, has 
been appointed head of the school of civil 
engineering and director of the materials 
testing laboratory at the University. He 
succeeds W. K. Hatt, a member of the 
faculty since 1893, who will retire at the 
end of the present academic year, to de- 
vote the following fifteen months to direct- 
ing the highway research project handled 
by the University for the Indiana Highway 
Commission. At the end of that time Dr. 
Hatt will permanently retire. 
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James BoNNYMAN (M. '12) president 
of the Blue Diamond Coal Company, of 
Cincinnati, Ohio, died in that city on 
April 9, 1937. Mr. Bonnyman was born in 
Lexington, Ky., in 1879. In 1899, follow- 
ing his graduation from the University of 
Kentucky, he entered the employ of the 
Chattanooga, Rome, and Southern Rail- 
road. From 1906 to 1912 he was, succes- 
sively, treasurer, general manager, and 
vice-president of the Birmingham (Ala.) 
Coal and Iron Company. In the latter 
year he organized the Brookside-Pratt 
Mining Company, in Birmingham, of 
which he was president for ten years. Mr. 
Bonnyman went to Cincinnati in 1922 as 
president of the Blue Diamond Coal Com- 


pany. 


GreorGe HerRBert BraAzer (M. '09) a 
consulting engineer (with J. R. Worcester 
























































Vou. - N 0. | 
and Company) of Boston, dic. in Bro, 
line, Mass., on April 20, 1937 Mr “< 
zer, who was (4, was born in a 
Mass. From 1893 to 1896 he was we 
man and transitman on surveys for . 
and street work in Roxbury and ag 
from 1896 to 1899, a transitman 
draftsman on the Boston subway; a: 
from 1899 to 1906, with J. R- Worea. 
consulting engineer of Boston.  Dyris 
the latter period he was also came: 
designing and detailing for the Bow, 
Elevated Railway. In 1906 he bean. 
member of the firm, J. R. Worcester ~ 
Company. During his long COMNECtiog 
with this firm he was engaged on som r 
the principal engineering projects in Neq 
England. Mr. Brazer served as a member 
of the Massachusetts State Draft Boars 
during the war. ” 


Roperto Gayot (M. '92) former om 
sulting engineer and member of the Irriga 
tion Board of Mexico, died on January 
1936. Mr. Gayol was born in Mexico on 
June 1, 1857, and graduated from the f 
cuela de Ingenieros in 1881. From 1&8) ;, 
1885 he was division engineer of the Inver 
oceanic Railway, and from the latter year 
until 1892 he was city engineer of Mexico 
City. Later he was consulting engince; 
for the National Board of Health and chic! 
engineer of the Sautena Irrigation Works 
For many years he maintained a sanitar 
and hydraulic engineering practice ip 
Mexico City. About five years ago bh 
retired. 


WALTER Berton Gricspy (Assoc. \ 
20) manager of the engineering division of 
Rex Cole, Inc., Long Island City, N.Y 
died at his home in Brooklyn, N.Y, 
April 18, 1937. He was 44. Captain 
Grigsby was born in Washington, D( 
and graduated from Lafayette College in 
1916. From 1916 to 1917 he was with the 
Truscon Steel Company, of Youngstown 
Ohio, and from 1917 to 1919 he served 
successively, as second and first lieutenan 
in the U. S. Army, being with the Ninth 
Mounted Engineers at El Paso, Tu 
Later he was made a captain in the R\) 
T.C. In 1921 Captain Grigsby entered thx 
New York office of the Truscon Steel Com 
pany—first as engineer and, later, as man 
ager. He remained there until 1932 whe 
he became connected with Rex Cole, Inc 

Tuomas Herpert Jackson (M 
brigadier general, Corps of Engineers, | > 
Army (retired) died in China on Apr 
7, 1937, while on a world cruise. He was 
63. General Jackson graduated from ‘% 
U. S. Military Academy at West Pom = 
1899. From 1907 until his retirement © 
January of this year he was district eng) 
neer for the U. S. War Department 0 v# 
ous parts of the country. During the 0s 
four years of this period, while district & 
gineer at San Francisco, Calif., he prepate* 
a flood-control plan for the Sacrames 
River, developing spillways that beci™ pee 
the prototype for the Bonnet Carre = ; Ass 
way on the Mississippi. From 19! © — 
1919 General Jackson was chief engineer “ 
the American forces in France, and from 
1926 until his retirement he served as Pr 
dent of the Mississippi River Commis 
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tive St 


ty, died 
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r various construction companies 


» Wrmson Knicut (M 
retary of the Interstate Sanita- 
ommission, with offices in New York 
at his home in Passaic, N.J., on 
1937. He was 58 


} 


elie 


N o. 6 


as responsible for inaugurat- 
ing the so-called Jadwin plan 
| on the Mississippi 


rut Krrpy (Assoc. M. '18) of 
i, Calif., died on February 6, 
age of 56. Mr. Kirby was 
r, N.C., and graduated from 
arolina State College of Agri- 
Engineering in 1910. From 
he was project chief and chief 
adastral surveys for the U. S. 
in the Philippines. During 
served as a captain in the En- 
rs’ Reserve Corps and was as- 
ruction quartermaster at Alex- 
Later Mr. Kirby was a civil 
several years for the Cupey 


mpany at Oriente, Cuba 


'26) ex- 


A native of 


Vt.. Mr. Knight began his 


i808 as a draftsman and engineer 


Later 


was senior designing engineer of the 
jo purification plant and chief engi- 
rof the Pittsburgh Filter Manufacturing 


mpany 


During the war he served as 


otain in the Sixteenth Engineers and or- 


rican troops in France. 


nized a system of water supply for the 


In 1920 Mr. 


Knight established a consulting practice in 


saic, 


which he 


maintained until 1936 


n he was appointed executive secretary 
Interstate Sanitation Commission. 


three 


years he was city engineer of 


Paterson, N.J., and he also acted as con- 
ing engineer for the city of Newark, 


DWIG 


offic ( 
Railroad, St 


THEODORE MAENNER (M. '19) 
engineer for the Missouri 
Louis, Mo., died on 


ril 6, 1937. Mr. Maenner, who was 73, 
as born at Neustadt, Bavaria. From 
4) to 19083 he was a draftsman in the en- 


ering department of the Great North- 


Railway 


from 1903 to 1906, chief 


sman for the Chicago, Rock Island 


nd Pacific 
09, chief 


Canal Commission 


‘ 


BRADLEY 


ngin 


CCI 


and from 1906 to 
draftsman for the Isthmian 
In the latter year Mr. 
connected with the 


Railway ; 


became 


lissourl Pacific Railroad as chief drafts- 


ater, as office engineer. He re- 


REVERI 


f 


Mercatr (M. ’30) 
lucson, Ariz., died on May 
the age of 52. He was born at 
ind educated at the University 
From 1909 to 1912 Mr. Met- 
the city architect of San 
lif.; from 1912 to 1914, with 
neer of Sacramento, Calif.: 
19, engineer for the Cochise 
1) Highway Commission: 
122, with the Pima County 
hway Commission; and 
¥30, senior engineer on 
esign for the Los Angeles 
mtrol District. Just be- 
became city engineer of 
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Jay JoHNson Morrow (M. '04) briga- 
dier general, U.S. Army (retired) died sud- 
denly at his home in Englewood, N.J., on 
April 16, 1937, at the age of 67. General 
Morrow was born at Fairview, W.Va., and 
graduated from the U. S. Military Acad- 
emy at West Point in 1891. In 1898, after 
serving as instructor at the Academy, he 
saw active service in the Philippines and 
later was military governor of the Province 
of Zamboanga there. He was engineer 
member of the Board of Commissioners for 
the District of Columbia from 1907 to 1909, 
and in 1916 he went to the Canal Zone as 
engineer of maintenance. During the war 
General Morrow was deputy chief engineer 
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The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
| “Transactions.” 











of the A.E.F. He then returned to the 
Canal Zone as engineer of maintenance 
From 1921 until his retirement from active 
duty in 1924 he was governor of the Zone 
From 1925 to 1929 he served as American 
member and chairman of the Special Com- 
mittee on Boundaries in Tacna-Arica, 


Chile. 


WALTER JUSTIN SHERMAN (M. '09) a 
retired consulting engineer of Toledo, 
Ohio, died there on April 15, 1937, at the 
age of 82. Mr. Sherman was born at 
Florence, Ohio, and graduated from Cor- 
nell University in 1877. He played an im- 
portant part in the railroad-building boom 
of fifty years ago, serving more than a 
dozen railroads. These included the Gulf, 
Colorado and Santa Fe Railroad; the 
Dallas, Pacific and Southeastern Railroad; 
and the Wheeling and Lake Erie Railroad. 
Mr. Sherman also erected many bridges in 
the Middle West and supervised the con 
struction of the Toledo water works. 
From 1897 to 1910 he was a member of the 
general engineering firm, the Riggs and 
Sherman Company, of Toledo, and from 
the latter year until his retirement in 1927 
he continued practice under the name of 
the W. J. Sherman Company. 


KENNETH SHIPLEY (M. '23) of Seattle, 
Wash., died recently at the age of 55. Mr 
Shibley was born at Yarker, Ontario, and 
educated at the University of Southern 
California and the University of California 
From 1905 to 1912 he was with the U. S. 
Bureau of Reclamation, and from 1912 to 
1914 he was in charge of construction for 
the Kierluff Company, of Los Angeles. In 
1915 he became chief engineer for the Cali 
fornia Filter Company, where he remained 
until 1933—-from 1917 on as manager and 
member of the firm. In this connection 
Mr. Shibley was in charge of the design, 
construction, and sales of filtration plants 
and equipment. 


Harry RANDOLPH TaLcoTT (M. ‘04) 
assistant chief engineer of the Baltimore 
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and Ohio Railroad, died at his home in 
Washington, D.C., on April 6, 1937. Mr. 
Talcott, who was 75, was born in Richmond 
Va. His engineering experience included 
two years in the engineering department 
of the Chesapeake and Ohio Railroad; 
two years with the Southern Railroad; eight 
years with the Seattle, Lake Shore and 
Eastern (now the Seattle Division of the 
Northern Pacific Railroad); and four 
years as second vice-president in charge of 
operation of the Seattle Coal and Iron 
Company. In 1902 Mr. Talcott became 
engineer of surveys for the Baltimore and 
Ohio Railroad. Later he was made assis 
tant chief engineer and chairman of the 
Valuation Committee 


ROBERT Bruce Trnsiey (M. '17) senior 
civil engineer in the U. S. Engineer Office 
at Galveston, Tex., was killed in an auto 
mobile accident on February 24, 1937. 
Mr. Bruce was born in Danville, Va., on 
August 24, 1883, and educated at Virginia 
Polytechnic Institute. His early experi 
ence was in railroad work in the South. 
From 1909 to 1914 he was, successively, 
junior engineer, assistant engineer, and 
superintendent of construction for the 
Pacific Division of the Panama Canal; 
from 1916 to 1917, resident engineer for 
the Chile Export Company; from 1919 
to 1924, president and general manager of 
the Crest Coal Company; and from 1924 
to 1927, vice-president and general super- 
intendent of the Smith Company, of Bir- 
mingham, Ala. From 1927 on he was in 
the U. S. Engineer Department—first at 
New Orleans, La., and later at Galveston. 
During the war Mr. Tinsley was with the 
605th Engineers in France, having the rank 
of captain 


PauL ANTHONY Trost (M. '17) an en- 
gineer with George F. Hardy, of New 
York City, died on April 13, 19387. Mr. 
Trost was born in Jersey City, N.J., on 
March 9, 1877, and educated at the U. S. 
Naval Academy. In 1903, after several 
years in the engineering department of the 
International Paper Company, of New 
York City, he became a draftsman for 
George F. Hardy, consulting engineer 
and specialist in the pulp and paper indus- 
try. During his long career with this or- 
ganization Mr. Trost supervised the de- 
sign and construction of a large number of 
paper and pulp mills in this countrys and 
Canada. 


LEONARD CHASE Wason (M. '03) for 
many years president and treasurer of the 
Aberthaw Company, of Boston, Mass., 
died on April 30, 1937. Mr. Wason was 
born in Brookline, Mass., on August 5, 
1868, and graduated from the Massachu- 
setts Institute of Technology in 1890 
From 1891 to 1894 he was, successively, 
draftsman and assistant engineer of the 
Dominion Coal Company. In the latter 
year he became an engineer for the Aber- 
thaw Company, of which he was later 
president and treasuter. Mr. Wason was 
the inventor of various items of contrac 
tors’ equipment, and his firm designed and 
built a number of unusual and important 
reinforced concrete including 
the Harvard stadium 


structures, 
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Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From April 10 to May 9, 1937, Inclusive 








Apprrions TO MEMBERSHIP 


Ansorr, Weirs Osporn (Assoc. M. 36), Junior 
Bridge Constr. kngr., State Div. of Highways 


Box 162, Independence, Calif 


AnpeRSEN, Raver ANDREW Jun 37 Asst 
Structural Engr TVA Res 2308 North 
Broad way Knoxville, Tenn 


Bauey, Samuen. Mayor (Assoc M 37), Engr., 
I S. Ener. Office, Custom House, Louisville, 
Ky 

BANNERMAN, Gorpon Haroip (M. 37), Asst 


Chf. Tramway Engr Am. Steel & Wire Co 
Res, 83 June St Worcester, Mass 


Bauer, Arcuteacpo Bartuury (Jun. 37), Com 
puter, Harza Eng. Co. (Res, 2711 Sixteenth 


t Columbus, Nebr 


BReentremxs, Wiwtam Maurice (Jun. 37), With 
Columbus Heating & Ventilating Co. (Res 
Y.M.C.A., Long and High Sts.), Columbus, 


Beerten, Eowr~ Rivers (Jun. 36), 129 North 
Painter Ave., Whittier, Calif 


Bork, Witeert Mriiron (Jun. '36), 2437 West 
63d St., Seattle, Wash 


Brapiey, Eart Hurr (Assoc. M. °37), Div 
Survey Chf., State Highway Comm., Box 356 


Burlington, Kans 


CAMPBELI losern Garpen (Assoc. M. ‘37), 
Asst. Ener., Public Works Dept., Hong Kong 


China 


Cass, Wactrer Evmer (Jun. 36), 3720 South St., 


Wesleyville, Pa 


Cwetazzt, Paut Carsar (Assoc. M. '36), Cons, 
Civ., and Structural Engr., Archt., Surv., 
and Land and Estate Agt., 147 Ave. Edward 
VII, Shanghai, China 


Conner, Stantey Jack, Jr. (Jun. '37), With 
Provident Mutual Life Insurance Co. (Res 
237 South 49th St.), Philadelphia, Pa 


Corperr, James Parc (Jun. '36), Project 
Technician, WPA, 1315 Arthur Ave., Chi 


cago, Ill 


Davison, IRA Micron (Jun. '37), 373 Blue Hills 
Ave., Hartford, Conn 


Dvofacuexk, Wirttam Henry (Jun. ‘36), 500 
East Capitol St., Washington, D.C 


Esur, Currorp Wuearon, Jr Jun. ‘°37) 
Draftsman, Dept. of Agriculture, Washington, 
D.C. (Res., 661 Thirteenth Ave., Prospect 
Park, Pa.) 


Ewatp, Arpen Anton, Sr. (Assoc. M. °37) 
Asst. Structural Engr., Dams Div., TVA (Res., 
2104 Highland Ave.), Knoxville, Tenn. 


Fuerrr, Greorce Lemvuet (Jun. 37), Hoisington, 
Kans 


Gapkowsk!, Wartrer (Jun. ‘36), 132 Hillside 
rerrace, Irvington, NJ 


GaLLacuer, Water Vincent (Jun. 36), Gen 
eral Delivery, Avalon,’ Calif 


Gray, Marvin Aaron (Jun. '37), 1549 Jonquil 
Terrace, Chicago, Ill 


Greecy, James Westwoop Jun. °36), 5713 
Latona Ave., Seattle, Wash 


GREENWADE, BryaAN Patmer (Assoc. M. °37), 
Asst. Engr., State Highway Dept. (Res., 319 
Marshal! Ave.), Port Arthur, Tex 


Harpiman, Harowp James (Jun. °37), Junior 
Accountant, New York and Queens Elec. 
Light & Power Co., Long Island City (Res. 
88-40 Seventy-third Ave., Glendale), N.Y 


Hariey, Paut Lazern (Jun. °36), 429 East 


Palace Ave., Santa Fé, N. Mex 


Horn, Samuet James (Assoc. M. °37), Drafts 
man, P.R.R., New York, N.Y. (Res., 4 Cliff 
wood P!., Metuchen, N.]_) 


Izzarp, Cart Frepericx (Assoc. M. '36), Asst 
Highway Engr, Bureau of Public Roads, Dist 
6 (Res., 1203 East 3ist St.), Austin, Tex. 


Jensen, Emm Curistian (Jun. '36), 1809 Forty- 
first Ave., North, Seattle, Wash 


Komtakorr, Leo Nicworas (Jun. °37), Senior 
Foreman (Engr.), National Park Service, U. S 
Dept. of the Interior, Elks Park Camp, Port 
Jervis, N.Y. 


Latimer, Evtis Hanon, Jr. (Jun. '36), Okolona, 
Miss 


Lawrence, Witittam Day (Jun. '36), Nepperhan 
St., Ardsley, N.Y 


Lirrie, Anprew Jackson, Jr. (Assoc. M. °37), 
Asst. State Director, Div. of Operations, WPA 
for Florida (Res., 145 South West llth Ave.), 
Miami, Fla 


Lorrr, Henry Turtie (Assoc. M. °'37), Office 
Engr., TVA, Pickwick Dam, Tenn 


Lorp, Hersert Overton (M. '37), Chf. Engr., 
Madison Met. Sewerage Dist. (Res., 717 Chap- 
man St.), Madisoa, Wis. 


Lum, Srantey Crark (Jun. °37), Estimator, 
A-] Contr. Co., Inc. (Res., 2603 Briggs Ave.), 
New York, N.Y. 


Lusczynsk!1, Norpert Josernu (Jun. 37), Junior 
Hydr. Engr., U. S. Geological Survey, 99 
Grand Boulevard, Binghamton, N.Y. 


MacLean, Cuarites Buck (Jun. '36), 76 White 
St., Hartford, Conn. 


McNerney, Joun Josern (Jun. 37), 539 West 


150th St., New York, N.Y. 


Manon, Ross L’Estrange (M. '36), Sales Engr., 
Soulé Steel Co., San Francisco (Res., 2832 
Piedmont Ave., Berkeley), Calif. 


MANDevVILLe, RicHarp James (Jun. '36), 152 
South Washington, Casper, Wyo 





TOTAL MEMBERSHIP AS OF 
MAY 9, 1957 
Members ....... 5,653 
| Associate Members...... 6,100 
Corporate Membérs.. 11,753 | 


Honorary Members. ..... 24 
Juniors. . 3,500 
Affiliates 87 
Fellows “api | 
Total 15,365 
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MARTINEZ, FEDERICO, JR. (Jun. 36), Cong, 
Engr. Compafiia Mexicana de Petrole, 
Aguila,” S.A., Apartado 86, Puerto Meic 
Vera Cruz, Mexico ; 


Mitter, Joun Epwarp (Jun. '36), Asst. Eno 
State Dept. of Health, Bureau of Eng. Stat 
Office Bidg., Lansing, Mich 


Moecrer, Ciirrorp Merrie (Jun. '37), wir 
Eng. Dept., Burlington R.R., 2426 Cc 
Lincoln, Nebr 


Newton, Dupieyv (M. '37), Asst. Prof and Hea 
of Dept. of Civ. Eng., Wayne Uniy Re 
4390 Oregon Ave.), Detroit, Mich 


Ossorne, Girrorp Lawson (Assoc M 
County Engr., Wahkiakum County 
Engr., Cathlamet, Wash. 


Park, Louts (Jun. °37), Junior Engr, | 
Govt., R A, 225 Wilson Ave., Luray, Va 


PERKINS, CHARLES ALVIN (Jun. "36), 404 Block 
stone Ave., Fresno, Calif. 


PETERSON, JAMES MARSLOWE (Jun. "36). &; 
Draftsman, Forest Div., TVA, Box 174. Nor 
Tenn. 


Puetrs, Boyp Epwarp (Assoc. M. ‘87). Div 
Constr. Engr., State Highway Comm. (2 
1109 Jackson St.), La Porte, Ind. 


PRITCHARD, EtmerR MARIon (Jun. '36), Bro 
Tex. 


Rosinson, JaMes Burnwam (Jun. 37) W 
Carrier Corporation (Res., 134 Johnson Ave 
Newark, N.J. 


Rountree, Jack Rosertrs (Jun °37), Jus 
Eng. Draftsman, TVA (Res., 2513 Park \ 
Ave.), Knoxville, Tenn. 


Rover, Jonun (Jun. °'36), 237 East 15th s 
Brooklyn, N.Y. 


SANGER, Freperick James (Assoc. M 
Head, Dept. of Eng. and Building, The Les 
School and Henry Lester Inst. of Teche 
Education, Shanghai, China. 


Smacer, Crate ALrrep (Jun. '36), With | 
Terminal R.R. (Res., 1774 Ottawa Dr 
Toledo, Ohio. 


Smmatovicn, ANTHONY Parrick (Jun 
Junior Highway Engr., U. S. Bureau of Pe! 
Roads, Room 426, Federal Office Bldg, “ 
Francisco, Calif. 


Syostrom, Ropert McDowett (Jun. 37), ¥" 
E. J. Albrecht Co. (Res., 6204 South Ma 
wood Ave.), Chicago, III. 


STALLWoRTH, THomMas WiLciAM (Jun. 36), As 
Office Engr., State Highway Dept. (Re. *- 
Frank St.), Lufkin, Tex 

Chi. of Par 


Re 


Tarr, Ernest Avpert (Jun. “37 
State-Wide Highway Planming >urve) 
2105 I St.), Sacramento, Calif 


Triay, CHARLES RovaNnp, Jr. (Jun. 9 
veyor’s Aide, Dept. of Water and Power 
of Los Angeles (Res., 5011 South Budlons 
Los Angeles, Calif. 


A 


Unpermitt, Henry Wiitirs (Jun. 9) 


N.Y. 


VANDEN Bere, Joun Lioyp (Ju 
bor Ave., Grand Haven, Mic! 





i} 


|) 
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s MayYNARD (Jun. '36), Junior Free., Wicrren Isaac (Jun. ‘26; Assoc. M. Wut, Curt Hesse (Jun. ‘27 Assoc. M. °'37), 
ite Dept. of Highways, 425 ‘36), Instr, Civ. Eng. Purdue Univ., La Senior Engr., Jensen, Bowen & Farrell, 209 
iamsport, Pa. Fayette (Res., 331 Lawn Ave., West Lafayette), Michigan Theatre Bidg., Ann Arbor, Mich 
Ind 
Lawson (Jun. '37), Chairman, REINSTATEMENTS 
Office, Pittsburgh (Res., May y o : 
Springton and Garrett Rd Maven, eee Heaman (Jun ot Assoc . M DeFrees, RAYMOND GaArRFie_p, Assoc. M., rein 
i 8 ' 37), Asst. Engr., U. S. Engr. Dept., U. S stated Mar. 30, 1937 
] . - « . > s « " Pete 
Pa Engr. Office, 3038 Drummond St., Vicksburg 
\ »sHip TRANSFERS Miss Koentrzer, Lesrer Henry, Assoc M rein 
stated Mar. 15, 1937. 
NATHANIAL (Jun. °'23; Perry, Joun Epwtn (Assoc. M. '19; M. °37), 
8 M 37 Asst. Enegr., Ash- Asst. Prof., Railroad Eng., Cornel! Univ. (Res Truges.toop, Pau McGrorcre, M., reinstated 
& Tammen, 1012 Baltimore 952 East State St.), Ithaca, N.Y. Apr. 12, 1937. 


Rast Dartmouth Rd.), Kansas . ; 
Wacker, Georce ALAN, Assoc. M., reinstated 


Prtitspury, ArtHur Francis (Jun. "30; Assoc 
J Mar. 11, 1937. 


M. '37), Junior Irrig. Engr., Univ. of Califor- 


2 . . - " : “ “ . . 
ye S. (Jun. 28; Assoc. M. nia Citrus Experiment Station, Riverside, 


RESIGNATIONS 


Ener., City Hall, Meadville, Calif. 
ALLEN, MARK LAWRENCE, Jun., resigned April 
et Dunntnc (Assoc. M. ‘28; PLUMMER, FRep Leroy (Assoc. M. ‘28; M. '37), 8, 1937. 
tural Engr., Stone & Webster Cons. Engr.; Associate Prof., Structural 


Burier, Rov Granam, Assoc. M. resigned 


Engr., Case School of Applied Science, Cleve- 
Apr. 5, 1937. 


ion, 49 Federal St., Boston, : 
land, Ohio 


Hazarp, Henry New, Assoc. M_., resigned Apr 


am Lyte (Jum. "27; Assoc. M PRICHARD, Mason Carter (Assoc. M. "32; M 19. 1937 
Materials Engr., U. S. Bureau of '37), Senior Engr., Office, Chf. of Enegrs., a 

a Dist 3, 237 Custom House U.S.A., Room 2818 Munitions Bldg, Wash- KARSTETTER, JOHN JACOB, Assoc. M., resigned 
r, Colo ington, D.C. Apr. 29, 1937 


Freperick (Assoc. M. '20; 


. M Kim™me., ALFRED Srernen, Jun., resigned Apr 
Coll. of Eng., Univ. of Vermont ; 


Reeves, Artuur BLatne (Assoc. M. ‘29 
19, 1937. 


'37), Engr., U. S. Bureau of Reclamation, 440 


78 mmit St Burlington, Vt 7 - 
Custom House Bldg., Denver, Colo, Mopserty, Henry Peyton, M., resigned April 
yp Henry (Jun. '28; Assoc. M 12, 1937. 
Ener., Minneapolis-St. Paul San. SoLtomon, Morton (Jun. ‘31; Assoc. M. '36), 
Pa Res.. 4040 Longfellow Ave., Engr., P. J. Carlin Constr. Co., 405 Lexington Ryper, Joun Marvin, Assoc. M., resigned Apr 
Minn Ave., New York, N.Y. 8, 1937. 











Applications for Admission or Transfer 
Condensed Records to Facilitate Comment of Members to Board of Direction 








June 1, 1937 NUMBER 6 
Constitution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant personally as 
ints for admission or for transfer. In order to well as upon the nature and extent of his professional experience. 
the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professional 
1 y upon the reputation of an applicant 


nformation. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu- 


urged, , . nicated lo the Board. 
LENGTH OF RESPONSIBLE : . . 
lo in carefuily GRADI GENERAL REQUIREMENT Act ACTIVI CHARGE OF Communications relating 
: PRACTICE Work 
ndidates pub- sed , to applicants are considered 
: Qualified to design as well as es 5 years of im- , 
j . ee Me ~ ~ 4 3) > > we > s . > . 
month in Civit lember to direct important work pO FOS 12 years portant work stru tly confide ntial. 
nd to jurni ch Associate = =: The Board of Direction 
‘ eis Qualified to direct work 27 years 8 years* 1 year . , 
data which Member will not consider the appli- 
lelermining the Junior — for sub-professional 20 years t 4 years* cations herein contained from 
applicant residents of North America 
Qualified by scientific acquire - , . . s/) 
y urged that ~ ; - 5 ye H he expuration of 5 
yed : Affiliate ments or practical experience 35 years 12 years* ane until the « pirat f 
. . - » “ Oo 
nmendation as to cooperate with engineers . ' days, and fram non restdents 
grading be Fellow Contributor to the permanent funds of the Society of North America until the 
inasmuch * Graduation from an engineering school of recognized reputation is equivalent to 4 expiration of 90 days trom 
' years of active practice 
ust be based t Membership ceases at age of 33 unless transferred to higher grade the dale of this list. 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


\DMISSIONS McGlashan, C. G. Paulsen, K. N. Phillips. Age 41 Engr., North Jersey Dist. Water 
Supply Comm. Refers to W.G. Bank, H. Y 
iarris, JRr., Troy, N.Y. BARR, JAMES CHESTER, Huntington Park Calif Critchlow, L. H. Enslow 1. E. Garratt 
tudent, Rensselaer Poly- (Age 57.) Engr. Examiner, FEA of PW, Los S. Gordon, H. N. Ogden, C. G. Wigley 

to T. R. Lewsoa. H. O. Angeles. Refers to H. K. Boone, O. E. Carr, 
A. H. Koebig, Jr., B. I. Means, A. J. Wagner CARROLL, Ropert James, Columbus, Ohio Age 
23.) Draftsman, The Jeffrey Mfg. Co. Refer 
Britzius, CHARLES Westey, Minneapolis, Minn to G. E. Large, C. T. Morris, J]. R. Shank, C. E 

Les, Davenport, Iowa (Age 25.) Graduate student and Asst. in Sherman, R. C. Sloane 

5. Weather Bureau as Highway Eng., Univ. of Minnesota. Refers to 
rologic Work, Upper Missis- F. Bass, A. S. Cutler. Coie, WILLARD Ear, Pasadena, Calif Age 27.) 
to G. H. Canfield, W. E. Hydrographer, Los Angeles County Flood 


ver, R. G. Kasel, H. D. Capen, CHARLES Hersert, West Orange, N.J Control Dist Refers to P. Baumann, F. ] 
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Cornick, F. H. Hay, A. S. Kemman, F. B 
Laverty, W. J]. Wood 


Connor, THomas Rowiey, Cleveland, Ohio 
(Age 45.) Senior Asst. Engr., Dept. of Public 
Utilities, Div. of Water. Refers to J. W. Ellms, 
G. W. Hamlin, L. L. Holland, W. H. Knox, 
A. G. Levy, J. EB. A. Linders 


Count pe Lenzt Zetnpen, ALexts Paviovicn, 
Brooklyn, N.V. (Age 53.) With PWA, New 
York City. Refers to J. H. Angen, S. Hardesty, 
Cc. W. Keuffel, J. O. MacFeeters, C. P. Melio- 
ransky, H. T. Welty 


Crrpren, GLeNnn Epwarp, Denver Colo. (Age 27.) 
Jun. Engr, U. S. Bureau of Reclamation 
Refers to T. R. Agg, R. A. Caughey, A. H. Ful- 
ler, J. J. Hammond, F. Kerekes, H. W. Tabor. 


Dopps, Grant Catnon, Lancaster, N.Y 
(Age 24.) Draftsman, Lackawanna Steel 
Constr. Corporation. Refers to W. H. Allison, 
W. J. Farrisee, A. A. Jakkula, L. C. Maugh, 
F. C. Wilson. 


Deuscnet, Russe. Henry, Pittsburgh, Pa 
(Age 33.) Surveyman, U. S. Engr. Office, on 
general hydraulic and construction engineering, 
Hydr. Research Laboratory, Carnegie Inst. 
of Technology. Refers to L. C. MecCandliss, 
L. W. MelIntyre, P. A. Perrin, E. P. Schuleen, 
H. A. Thomas, J. T. Whitney. 


Ducorns, CHartes Stuart, Richmond, Va 
Age 34.) Engr. Examiner, FERA of PW 
Refers to C. BE. Dexter, T. Ellett, A. W. Har 
man, R. S. Hummel, R. S. Royer, H. G. Shirley, 
M. A. Warthen. 


Fitri, Riemarp, Seattle, Wash (Age 51.) 
Dist. Engr., Northwestern Dist., The Austin 
Co. Refers to W. R. Engstrom, R. A. Huestis, 
E. B. Hussey, R. M. Murray, M. O. Sylliaasen 


Enosteum, Tuomas Gerotp, San Francisco, 
Calif (Age 33.) Bldg. Imspector, Public 
Utilities Dept., San Francisco Bay Exposition, 
Yerba Buena Shoals. Refers to H. P. Cortel 
you, B. K. Curry, G. A. Greene, W. T. Haight, 
R. F. Lauenstein, J. H. Turner, D. R. Warren 


Frmenp, Harotp Lioyvp, Washington, D.C 
(Age 40.) Asst. Engr., U. S. Forest Service. 
Refers to A. L. Anderson, R. S. Henderson, 
Cc. S. Kirkpatrick, A. A. Miller, T. W. Nor 
cross, W. R. Spencer, W. H. Vance 


Hacemever, Warter Grorce, Springfield, II! 
(Age 34.) Asst. Highway Engr., Bureau of 
Maintenance, Illinois Div. of Highways 
Refers to H. B. Belford, R. R. Benedict, C. E 
Morgan, F. T. Sheets, C. M. Slaymaker, F 
Tarrant, C. C. Wiley 


Hamitton, Taper, Jr., Philadelphia, Pa. (Age 
27.) Inspector, Pennsylvania R. R. Electrifi 
cation. Refers to C. T. Bishop, T. Crane 


Hanson, Ross ARNOLD, Little Rock, Ark. (Age 
50.) Engr.-Economist, Resettlement Adminis 
tration, U. S. Dept. of Agriculture. Refers to 
Oo. G. Baxter, C. S. Christian, J. A. Harman, 
A. BE. Heagler, G. H. Matthes, J. R. Rhyne, 
N. H. Sayford, J. E. Smith, G. A. Watkins 


Hart, CLARENCE EUGENE, Bangor, Me. 
(Age 32.) Teacher, Bangor High School. 
Refers to W. J. Backes, P. L. Bean, H. S 
Boardman, C. Dillenbeck, W. S. Evans, E. H 
Sprague 


Harvey, Evceert Huey, Maysville, Ky (Age 
40.) County Road Engr., Mason County, Ky 
Refers to J. F. Grimes, C. W. Lovell, H. D 
Palmore, M. D. Ross, E. N. Todd. 


Hemporc, Ricuarp Epwtn, Los Angeles, Calif 
Age 33.) With Dept. of Water and Power 
City of Los Angeles, on hydraulic studies, stee! 
inspection, surveys, etc. Refers to S. A. Evans, 
W. W. Hurlbut, D. A. Lane, 5S. B. S. Nelson, 
J. B. Phillips, R. R. Proctor, H. A. Van Nor- 
man, W. W. Wyckoff. 


Houimes, Guenn Witttam, Washington, D.C. 
(Age 27.) Asst. Hydr.. Engr., Sec. of Water 
and Hydrologic Studies, Div. of Research, 
Soil Conservation Service, U. S. Dept. of Agri 
culture. Refers to A. L. Fales, H. W. Hobbs, 
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G. D. Holmes, C. S. Jarvis, H. W. King, E. F. 
O'Brien, C. E. Ramser. 


Hucues, Pumie Jounson, Frankfort, Ky. 
(Age 32.) Refers to D. H. Bray, W. P. Eckerle. 
P. D. Gillham, J. T. Madison, W. W. Sanders. 


Hunt, Brarr Torretmire, Grove City, Pa. 
(Age 38.) Res. Engr., Allied Eng. Corporation, 
Canton, Ohio. Refers to C. Ash, G. L. Coyle, 
G. H. Elbin, F. P. Graham, N. S. Sprague. 


Jounson, Joun Wiittam, Buffalo, N.Y. (Age 
31.) Jun. Engr., Asst. to Directing Engr., 
Buffalo Sewer Authority. Refers to F. J. 
Downing, J. W. Fortenbaugh, S. A. Greeley, 
P. Hansen, G. S. Minniss, J. E. Perry, E. G. 
Speyer, G. J]. Summers. 


Jostynx, Raymonp Josern, Davenport, lowa. 
(Age 26.) Asst. Field Engr., United Light & 
Power Eng. & Constr. Co. Refers to A. S. 
Hathaway, G. A. Maney. 


Kani, Wiittam Ror, Great Kills, N.Y. (Age 
26.) Rodman, Baltimore & Ohio R.R. Refers 
to T. F. Comber, Jr., T. F. Hubbard, H. A. 
Lane, F. W. Medaugh, J. T. Thompson. 


Karp, Atrrep, Mattapan, Mass. (Age 24.) 
Under Eng. Aide, U. S. Engr. Office, Provi- 
dence, R.I. Refers to H. P. Burden, F. N 
Weaver. 


KAYAYAN, Bepros, Kurtulus, Istanbul, Turkey. 
(Age 29.) Refers to J. S. Crandell, H. Cross, 
W. C. Huntington, F. E. Richart, E. S. Sheiry. 


Keerer, THomas Smyru, Jr., Philadelphia, Pa. 
(Age 28.) With E. H. Keefer & Son, Gen. 
Constrs. for building construction. Refers to 
S. B. Lilly, D. B. Zentmyer. 


KeTTerRInc, CHARLES FRANKLIN, Detroit, Mich. 
(Age 60.) Vice-Pres. and Director, Gen. 
Motors Corporation, Pres. and Director, Gen. 
Motors Research Corporation, and C. PF. 
Kettering, Inc., and officerin many other com- 
panies. Refers to A. Dow, G. H. Fenkell, 
M.R. Fisher, W. C. Hirn, L. G. Lenhardt, R. L. 
McNamee, M. F. Ohr, H. E. Riggs, L. C. 
Wilcoxen. 


Kyetitman, Victor Harry, Boston, Mass. (Age 
29.) Student Engr., Engr. Corps, War Dept. 
Refers to J. E. Allen, F. P. Fifer, F. J. Nebiker, 
R. M. Strohl. 


Lowe, Joun, III, Cambridge, Mass. (Age 21.) 
Graduate student, Massachusetts Inst. of 
Technology. Refers to T. R. Camp, R. E. 
Goodwin, J. S. Peck, T. H. Prentice, J. C. Rath- 
bun, K. C.. Reynolds, W. L. Willig 


Lumpkin, Lioyp Eart, Little Rock, Ark. (Age 
39.) Southern Service Mgr., Marquette 
Cement Co. Refers to W. D. Dickinson, J. R. 
Fordyce, N. B. Garver, D. A. MacCrea, J. M. 
Page, G. A. Watkins, W. W. Zass. 


McA.rin, Georce Wasnincton, Charleston, 
W.Va. (Age 48.) Highway Planning Engr. 
in charge of Planning Div., State Road Comm. 
of West Virginia. Refers to C. P. Fortney, 
Cc. E. Hammell, G. H. Hill, J. T. Moore, T. A. 
Polansky, J. L. Richmond, B. H. Simpson 


McGrynitry, Wit.t1am James, Buffalo, N.Y. 
(Age 33.) Engr., Special Agt., Div. of Investi- 
gations, PWA, New York City. Refers to 
J. W. Cardwell, F. E. Fahy, A. R. O'Reilly, 
E. W. Seemann, C. L. Weir. 


Mercapo ¥ pe AGutTLAR, FRANCISCO VAZQUEZ 
pet, Mexico City, Mexico. (Age 37.) Execu- 
tive Commr., Comision Nacional de Irrigacion 
of Mexico. Refers to F. C. Carstarphen, 
rl. Human, Jr., J. S. Kunkel, A. Peimbert, 
A. Weiss, C. P. Williams. 


Morrtier, Cartes Hetverius, Chicago, Iil. 
(Age 49.) Eng. Asst., reporting to Vice-Pres., 
Illinois Central R.R. Refers to T. L. Condron, 
R. H. Ford, G. W. Hand, F. E. Morrow, A. F. 
Reichmann, A. N. Talbot, F. L. Thompson. 


NaGe., Wiri1t1am Brock, Dayton, Ohio. (Age 
25.) Jun. Procurement Inspector, Material 
Div., U. S. Army Air Corps. Refers to E. O. 
Bergman, C. L. Eckel, E. W. Raeder, W. H 
Thoman 


Orpyke, JoHN BENJAMIN, Rahway NJ 
27.) Instructor in Mech. Eng, Newart oc" 
Coll. of Eng. Refers to P. S. Boughton + : 
Cummings, S. F. Greenhalgh, W < Lal . 

Jr., H. N. Lendall. —_ 

PATTERSON, THOMAS SHAFFER, State Colle 
(Age 53.) Associate Prof., Pennsyivant a 
College. Refers to P. B. Breneman “Ys 
Campbell, J. N. Chester, J. F Laboon, R ; 
Sackett, H. B. Shattuck, E. D. Walker 


Pratt, LAWRENCE FULLER, Knoxville, 7, 
(Age 30.) Eng. Draftsman, TVA Re. 
H. H. Block, A. S. Fry, G. T. Grow. 
Pendleton, C. C. Reams : 


Purrer, Louis BLackmer, Burlington. y, 
(Age 50.) Prof. of Civ. Eng., Univ. of alle 
Refers to E. R. Cary, L. W. Clark, Tw... 
G. F. Eckhard, T. R. Lawson, A’ T ss, 
H. O. Sharp, E. R. Wiseman. 7. 


Ray, Ottver Apam, St. Louis, Mo Age 2 
Engr. with W. W. Horner, Cons. Engr. Rule, 
to E. E. Bloss, W. W. Horner, H. shis., 
E. O. Sweetser. 


ROBERTSON, UNION BANNER, Santa Fe, N. Ma 
(Age 37.) Bridge Engr., U. S. Dept. of in. 
culture, Bureau of Public Roads. Refers ts 
A. L. Alin, J. P. Church, L. F. Copeland R 4 
Klein, J. D. K. Lyman, L. C. Rockett RM 
Strohl. 


SCHNEIDER, ALFRED WILLIAM, Wauwatosa. Ws 
(Age 36.) Gen. Supt. and Supervising Bar 
B. A. Froemming Co. Refers to J. D. Bonnes 
R. H. Cahill, W. F. Cavanaugh, L. D. Kno 
E. K. Knebes, W. R. Reuter, C. R. Weymous 


ScHweser, Gi-Bert Constant, Chadron. Ney 
(Age 25.) Senior Foreman (Civ. Eng 
National Park Service. Refers to 
Evinger, H. J. Kesner. 


Smmons, JoHN Wi_Hetom, Jr., Harrisbury Py 
(Age 49.) Associate Highway Bridge for 
Bureau of Public Roads, U. S. Dept. of Ar 
culture. Refers to L. Bush, M. Goodkin 
D. A. Keefe, L. A. Robb, S. W. Stewart 


Stmpson, RatpnH ERvin, Indianapolis, [od 
(Age 44.) Salesman, Lone Star Cement Cow 
poration. Refers to H. O. Garman, J. T. Hallett 
W. K. Hatt, E. W. James, F. Kellam, W. 4 
Knapp, L. V. Sheridan, W. J. Titus, ( 
Vogelgesang, J. T. Voshell, J. W. Wheeler 


Smpson, Wrrrtam McCray, College Station 
Tex. (Age 23.) Graduate Asst., Agricultun 
& Mechanical Coll. of Texas. Refers to J. | 
Brookes, N. E. Wolfard. 

Strene, Ropert Marion, Ft. Peck, Mont. ‘Ar 

24.) Student Engr., U. S. Eng. Dept. Labor 

tory. Refers to R. A. Anderegg, H. B. Luther 

R. W. Renn, N. T. F. Stadtfeld, H. L. We 


Stroik, EpGar Parpo, Caracas, Venezuela. ‘¢ 
32.) Tech. Director Ministry of Public Wort 
Refers to E. Aguerrevere, J. M. Bayot, ) * 
Chelminski, J. M. Ibarra Cerezo, J. R. St 
bins, F. J. Sucre. 


Trewnitt, Wayne Dovoras, Jr., San Fre 
cisco, Calif. (Age 28.) With Easley & Brassy « 
supt. in charge of work. Refers to C. Deri 
Jr., R. P. Easley, B. A. Etcheverry, C. G. Hyd 
B. Jameyson. 


Troxett, Wiitarp Wirson, Baltimore 
(Age 44.) Industria! Economist, Rest 
ment Administration, U. S. Dept. of Ag 
ture, Washington, D.C. Refers to H. HA " 
J. E. Greiner, W. W. Pagon, G. J. Requare 
E. B. Whitman. 


Washingtor 


S, Ara 


VANDEVANTER, ELLIoTT, 
(Age 49.) Major, Corps of Engrs., ( = 
in charge of Marine Design Sec of Office . 
of Engrs., including accident prevention = 
of the Engr. Dept. Refers to F. © Barve 
F. A. Barnes, W. E. R. Covell, B L. Cromer 

E. L. Daley, W. Gerig, J. V. Hox. 

Requardt, H. G. Shirley. 


Van Dyke, Atrrep Jonny, f' Worth, 
(Age 30.) Res. Engr., Texas Highway ° 


VoL. 7, No.6 
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NX 0 h 
H. Askew I E. Bliss, C. T 
Jones D I Lewis, F E 
\A born 
Rupo.r, Washington, D.C 
Civ Ener., Resettlement 
Constr. Div., U. S. Govt 
Br ler, P. W Clogston. 

RicHarp, Cheyenne, Wyo 
g Designer, Wyoming State 
to W H Fisher, R D 

K Nelson, H. 7 Persen 
« RUSSELI Jr., Memphis 
5 Chf. of Party on channel 
rvey boat, Dredging Sec., 
Refers to F. L. Dye, Jr., 
M. McCain, H. V. Pittman, 
sweoRNn, Riverside, Calif 
man. Riverside Cement Co 
Blodgett, H. S. Carter, F. J. 
Martel, W. W. Michael, 
Ex.uiis, Gadsden, Ala (Age 
Refers to A. C. Decker, F. H 
Hicklin, G. R. Kavanagh, J. H 
R amuret, New York City 
r Engr., Chf. of Reports Sec 


k Refers to R. E 


FOR TRANSFER 


7 


4 


Good 


GRADE OF ASSOCIATE 
MEMBER 
Byen, Assoc. M., Belle Haven, 
Elected Junior Dec. 14, 1925 
6, 1929 (Age 36.) Engr. of 
Ry. System. Refers to W. T 
lemmer, G. L. Hall, R. Lacy, 
H. G. Perring, R. M. Rein- 
urdt, J. T. Thompson, A 
KENDALI Assoc. M., Mt 
ected July 14, 1930.) (Age 


for private clients 
N. Brooks, I WwW. 


E. Elmendorf, T. R. 


LEERDRIt 


ected Ja 


| 
4 
I 
| H 
f Mi 
kK 
H 
47 
H 
H 
H 


ead of 


Hatt 


herlock, J 


M 


( 


19 


r 


n 


Assoc. M., 


15, 1923.) 


Dept. of En 
ch Refers to J. H 


an 


if 


‘ 


6 


A.R. V 


Francisco 


Assoc 


Engr. and 


W. Dennis, H. D 
L. Haehl, PF. C. Herrmann, 


M., Melt 


A. Vi 


ious townships in Burlington 


Refers 
Clark, 
Law- 


Ann 
(Age 
g. Me- 
Cissel, 
Jensen 
an den 


Calif 


M. Jan 


Geolo 


Dewell, 


,ourn€ 


ior May 28, 1923; 


\ 


Age 40.) 
ictoria, a 


in Victoria Re 


C H 


Kernot, C 


RD A sso M » 
July 11, 1921 
Indiana State 
M. R. Keefe, F 


r 


Highway 


Ww 


With 
s Asst. 


ve charge of hydro- 


fers to 


East, A. L. Galbraith, 


W. N. 


Indian- 


Age 


Highway 
Kellam, 
fitus, J. W. W 


heeler. 


A ssox M . Jefferson 
3, 1931 Age 37.) 
Dept., Bureau 
Brown, C. S. Har- 
on, S. M. Rudder, 
Assoc. M., Louis- 

4, 1929 Age 35.) 


Prof 
School, Univ 
Caye, F. C 


Eng., Speed Scientific 
Refers to W. M 
Hutchins, R. I 


of Civ 
of Louisville 
Dugan, R. E. 


Associate 


McCormick, G. B. Merchant, G. R. Smiley 
W. B. Wendt 

MANGAN, Joun WiittaM, Assoc. M., Camp Hill 
Pa Elected June 9, 1930.) Age 40 Dist 
Engr { S. Geological Survey, Harrisburg 
Pa. Refers to N. C. Grover, A. W. Harrington, 
O. W. Hartwell, J. C. Hoyt, L. Lee, C. G. Paul 
sen 

Nosie, Cuarites MaciInrosn, Assoc. M., New 
York City Elected June 6, 1927 Age 40 


The Port of New York Authority 
Ammann, L. E. Andrews, H 
A. Meeker, R. Smillie 


Asst. Engr 
Refers to O. H 
Cook, A. Dana, R 
Madi 


Van HacGan, Lesire FLANDERS, Assoc. M 


son, Wis Elected Tune 6, 1911 Age 58 
Prof. of Ry. Eng., Univ. of Wisconsin. Refers 
to J. Donohue, J. L. Ferebee, D. W. Mead, W 
4. Peirce, F. E. Turneaure, C. N. Ward 


Assoc M > Philadel 
Elected Junior Dec. 4, 1922; 
Nov. 11, 1929.) Age 39 Struc 
Du Pont de Nemours & 
Refers to S. W. Sawin, 
Walker, J. L. Warner 


Van Hook, Et.iort Boyp 
phia, Pa 
Assoc. M 
tural Designer, E. I. 
Co., Wilmington, Del 
H. S. Stanton, E. D 
J. H. Wickersham. 


Davis, Assoc. M., Schofield 
Barracks, Oahu, Hawaii. Elected Oct. 24, 
1932.) (Age 36.) Capt., Engr. Corps, U. S 
Army, being Company Commdr. in charge of 
road and building construction, Operations 
Officer, etc Refers to G. R. Clemens, C 
Derleth, Jr., C. G. Hyde, H. Kramer, G. H 
Matthes, P. S. Reinecke 


Vocet, Hereert 


Woopson, Assoc. M., Nanking, China 
April 22, 1935.) Age 39.) Chf. 
Designing Dept., Hydr. Eng. Bureau, National 
Economic Council. Refers to H. Y. Chang, 
S-T. Hsu, T. King, S-T. Li, H. H. Ling. 


WANG, 
Elected 


FROM THE GRADE OF JUNIOR 


Brake, Paut, Jun., Lookout Mountain, Tenn 
Elected Dec. 3, 1928.) Age 32 Topo 
graphic Engr., lt S. Geological Survey 


Allen, C. M. Cade, M. J 
Harden, 1 P 


Refers to C. I 
Gleissner, M. J. 
J. G. Staack 


Pendleton 


BROWNING, CLAUD FRANKLIN, Jun., Washington 
D.C (Elected Oct 10, 1927.) Age 32 
Public Health Engr., Consultant Dist. of 
Columbia Health Dept Refers to I V 
Carpenter, R. P. Davis, L. M. Fisher, A. P 
Miller, G. E. Parsons 


THORNTON, Jun., London, Eng 
land Elected Aug. 13, 1934 Age 29 

Chemist, Bacteriologist and Eng. Asst., John 
Taylor & Sons, Chartered Civ. Engrs., London 
and Personal Asst. to Godfrey M. (€ Taylor 
Refers to T. R. Camp, W. Donaldson, H. P 
Eddy, H. P. Eddy, Jr., G. B 


CALVERT, JOHN 


Gascoigne 


CRAIG, FRANKLIN CuRTISsS, Jun., Bonners Ferry 
Idaho (Elected May 12, 1930 Age 31 
Asst. Hydr. Engr., | S. Geological Survey 


Surface Water Div. Refers to F. C. Christo 
Crawford, N. C. Grover, T. R 
Otter, (¢ G. Paulsen, F M 


pherson, I. C 
Newell, J. V 
Veatch 


DeIicuH_er, LUDLOW VANDERBURG CLARK, Jun 


Atlanta, Ga. Elected Oct. 29, 1934.) Age 
27.) Civ. Engr. and Gen. Contr. (acting as 


Refers to 
Cooper 


Estimator, Engr. and Gen. Supt 

L. F. Bellinger, R. B. Black, A. J 
G. M. Dillingham, C. D. Gibson, B. M. Hall, Jr 
W. A. Hansell, F. H. McDonald, H. C. Seward 
F. C. Snow. 

Raut, Jun., San Sebastian 
Elected Nov. 28, 1932.) A ge 


GavA-BENBJAM, 
Puerto Rico 


32.) Contr. Refers to M. Font, F. Fortuno 
Selles, C. A. Garcia, R. A. Gonzalez, A 
Romero, R. M. Snell, E. Totti y Torres 
Gewertz, Mos Wititam, Jun., Los Angeles 
Calif (Elected Feb 10, 1930 Age 32 
Asst. Bridge Constr. Engr., California Driv 


Refers to (¢ I 
Martel, I W 


of Highways, Bridge Dept 
Calhoun, A 


Donaldson, R. R 


1037 


443 


Panhorst, f Thomas, D. R. Warrer Je 


Watson 


GLASSBERG MyRON Jun St Louis Mo 
(Elected March 30, 1931 Age 30 Owner 
Constructor Specialties Co. Refers to W. R 
Crecelius, W. S. Hewett, H. Nagin, H. Shifrin 


H. J 


»temm 


Reever, Jun lrenton, N.J 
14, 1927 Age 32.) 


Green, Roper 


(Elected Nov Designer 


Chemical Constr. Co Refers to G. E. Beggs 
Cc. S. Bissell, H. I Bowman, M. Goodkind 
J. Leonard, L. C. Petersen, E. K. Timby 


HarRRoLD, Joun Coarse, Jun, Washington, D.¢ 


Elected March 5, 1928 Age 32 Engr 
Office of Chf. of Engr U.S. Army Refers to 
J. B. Alexander, C. H. Ellaby, A. F. Griffin 
R. E. Mackenzie, W. H. McAlpine, G. M 
Tapley, V. A. Vollmer, B. R. Wood 


Hevyser, ALTON SCHULZ! Jun., Riverdale, N.Y 
Elected Oct. 1, 1926.) Age 32 Res. Engr 
Inspector, Federal PWA Refers to M. E 
Gilmore, 5. G. Hess, E. R. Kent, P. H. Love 


ring, G. S. Rinehart, H. C l loensfeldt 


J. B. Wilbur 


Hose, Haroitp CLARENCE, Jun., Lockport, II! 
Elected Nov. 14, 1927 Age 32.) Chi 
Engr The Texas Co Port Arthur, Tex 
Refers to R. A. Anderegg, P. Campbell, Jr 
G. E, Crews, M. Halpern, H. B. Luther, W. € 
Mundt, R. W. Renn 


JOHNSON, Weston MacLeop, Jun., San Fran 
cisco, Calif. (Elected March 11, 1929.) (Age 
31.) Asst. Engr., Healy-Tibbitts Constr. Co 
Refers to H. L. Baldwin, B. K. Curry, A. P 


Denton, R. M. Fox, | J. Jenning Ss 2 
Morton 

JOHNSTON, Bruce GILBER? Jun., New York 
City Elected July 23, 1934.) (Age 31.) 
Instructor in Civ Eng., Columbia Univ 


Refers to H. Cross, W. C Huntington, H. D 
Hussey, W. J. Krefeld, |. M. Lyse, F. E. Rix 
hart, C. H. Sutherland 
Korra, Ray Josern, Jun “an Francisco, Calif 
Elected Nov. 23, 1931 Age 32.) Civ. Eng 
Inspector, Eng. Dept., Board of Public Work 
Refers to O. W. Degen, W. S. Hassenmiller 


R. W. Henry, S. W. Hulse, L. Larson, H. J 
Stahle 

Le VAN, James Henry, Jun., Chillicothe, Ohio 
Elected Oct. 1, 1926 Age 32.) Officer in 
Charge, Sciota River Investigation, U. 
Public Health Service Refers to C M 
Everett, G. M. Fair, L. M. Fisher, A. E. Gor- 
man, A. P. Loriot, H. G. Payrow, H. W 
Streeter 

McKim, Rosertr Dan, Jun., Kansas City, Mo 
Elected Oct. 14, 1935.) Ave 32.) Designer 
with Black & Veatch, Cons. Engrs. Refers to 


E. Boyce, J. F. Brown, W. G. Fowler, } \ 


Russell, N. T. Veatch, Ir 


MANN, Josern, Jun., Miami, Fla Elected Oct 
24, 1932.) Age 31 Secy.-Treas., and Constr 
Mer., M & M Dredging & Constr. Co. Refer: 
toG.5 Friedman, M. B. Garri 
R. W schwarz 


Brockway, I 
Reed, C. I 


sacramento, Calil 
(Age 31.) Asst 


Geological Survey 


Torvo WaLper, Jun 
1930 


RANTA 
Elected Dec. 22 
Topographic Engr., | 
Refers to L. L. Bryan, W. R 
Dake, H. H. Hodgeson, R. R 
Rathbun, J. G. Staack 


Chenoweth, E. D 
Monbeck s 4 


ROAKE Tueopore Cuester, Jun salem, Ore 


Elected July 8, 1935 Age 32.) Designing 


Engr., Oregon State Highway Comm Refer 
to J. L. Franzen, C. B. McCullough, G 
Paxson, A. G. Skelton, R. 7 stanley 

BAL, BENJAMIN CALLISON, Jun., Detroit, Muaeh 
Elected Oct. 26, 1931 Age 32 yenior 
Civ Draftsman, Sewage-Disposal Project 
Refers to J. B. Alexander, J. H. Child I A 


Hardin, A. B. Morrill, J. W. Orton, H. | 


Warren 

mirH, Jonn Gres, Jr., Jun., Philadelphia, Pa 
Elected Dec. 3, 1926 Awe ’ alesman 
Keystone Auto Club Refers to P Baker 
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k ‘ lowland Instructor Ci Eng., Antioch Col Refer Wartre, Grorce CLirrorp, Jun F 
" to A. Atki n, E. L. Chandler, J]. H. Kimba Calif Elected July 31, 19 Pre 
7 . " , " . > , é 2? 
Le 4 W. Rudolfs, P. B. Streander an. Engr., Wallace & Tiernan Rak ry 
, * are 4 Beyer, K. L. DeBlois on? 
r. P. Pendleton, L. P. Raynor ae 
‘ . " HAS 4 Ks RTH Ju seattle I We ” 
, , Wa ' a Team 3 Age 32 
A cot t Bide und Ground Univ. of 
Wa tor Refer t I D. Hunt, ¢ M The Boar ) ton - h 
k K tra, H. W. MeCurdy, C. ‘ s0nms tm t/ " im " "ore 
M y nat / ue ~ 
“7 —_ _—— 2 — 
tli SAVAI abl ; 
4 Cc 4 a Cc Cc 
na arnished by the Engineering Societies F mployment Service, with offices in Chicago, New York and 
, ] C suaitehle te all acnek of the contributina societies A complete statement of the procedure the location of 
» he loc 0 


4) lo he found on pa 97 of the 1936 Year Book of the Society To expedite publication, notices should be sent direct to the 
5 Iu ith Street, New York, N.Y Employers should address replies to the key number, care of the New York Office 
San / is fo ” ti Age , umber, when it should be sent to the office desi nated ' : 












































( i tatically indeterminate structure l year urveying years on 
" f taking charge C-44 with construction company I veer anal 
. Pector 
; " m flood-control projects; 6 months on problems 
A I pINE! Assoc M. Am x in flood-control work graduate studies ip hy 
k ur I married 15 years « xperience on lraulic Location, eastern United State 
P ‘ f and sewage disposal plant Available on 2 weeks notice : 
. tra reinforces nerete tructura tee and timber 
iP oak . , ‘ ig? at and responsible charge of Civm. ENGINEER Jun Am. Soc CJ 7 
PWA ngit vork \ " mn two weeks notice for New married B I and ©.) degrees; 4 years a 
rk tT genera foreman on building construction and 
urge alteration © months as field in tructor @ 
: JUNIOR irveying l year as transitman, grading arge 
tract, line and levels, and supervising laying d 
BER jun. Am ox I 27 arge steel pipe; compilation computing: desire 
1) Ma achusett Institute of opportunity in civil engineering Available 
I het mm i tudy of hydroelectri L-ot 
\ ng and lrauli years varied ex 
‘4 . k t e1 ur eriencs t trianguiatior planimetri acTia \ MAN 27 married recent graduate 
rier and ea Europeat nappit " mechanics tate planning, report B in C.I Lacking experience, he would like 
and t or writing water resource hydraulic and river to affiliate himself with a large construction ira 
ling hot churcl engineering Desires position affording further where he will be given an opportunity to starta 
harbor flood ntro training in hvdraulics or related fields location any low position and be advanced as he become 
‘ : rmat , F mmateria ExceHent recommendations C-29 proficient in the work. Speaks and writes Spanish 
5 < 7 
i ER Jun. Am oc. C.l 27 
An m B I vraduate study in sanitary engineer Civi. ENGIngegsR; Jun. Am. Sec. C.E.; il 
‘ ) re tered t ns 4 years experience on water aqueduct, in B in C.E., Rutgers University, 1930; mame 
‘ as tructura ding pervision, inspection, surveying, esti desires position in any branch of civil engineering 
th fabricator and mating. and drafting In responsible charge of preferably in structural steel and concrete 
lepartment of WPA nstruction work for 14 months: now 2'/, years experience in surveying and fting 
employe ! i ervice desire change for C-4 
te ‘ 5 esponsibility and opportun Tr ACHIN 
ENGINEER Assoc M Am Soc. CE 
x! \ " IviL. ENGINEER Jun, Am age 42; M.S. and C.E. degres 2 years graduate 
. ; inal B.S. in C.I 3 months work in structural engimeering Prac 
\ -_ as chemist in large water tical experience in hydrographic and geodete 
’ er urge work wr as officer in Corps of Engineers urvey municipal engineering, sewerage, high 
ations t i Arn t perience in teaching, planning ways, design Teaching experience in surveying 
| and : t work and ad ministrative and structural design Now nployed Desires 
, , sactical a ta work it unitary engineerir responsible teaching positio tr 
: . , . g. geodesy, mechank t eri 
f 40 
aduat f Rutger University 
ne 3 age 23 0 month Civ. AND Structurat Enorese; Ju. As 
I tman on housing development; oc, UF married * Cf cer ‘ye 
‘ an, and checking calculatior practical experience in structural design a 
. factorie } ira rf : 6 mont! on supervision of reinforced concrete Thoroughly —— wit 
: nstruct t ts a assem C.32 theory of indeterminate structures vow @ 
5 oomis charge of designing and deta arge highway 
b Jum. As oc, C.F ing le tructure gistered in civil and structure 
I ree s year urveying office engineering ires teachit . . 
“ LA anc ‘ vork: 6 months engineering experience : % 
waterlit torm sewer i road construction Civit ENGINEER Jur An a , ra 
" ; ~ te f ow teaching 
t year rafting verience ayout and detailing marrieca B.S. in C.l — E 
and a waite tion in construction engineering in surveying, and candidate for M.© - ; 
: , os Available in 15 days. C-33 member of Tau Beta Pi, Phi 5 a | . 
, > years experience in survey . 
" t " ing peak RA " Civit | EER Jun. Am. Sax and estimating reimmforcing st W : 
" tT) ti wit! CI ; B University of Southern any location Available for a tment on OF 
ilifornia Be 6 months in Los Angeles engineering faculty for 1937 : 
Bureau of Water Works and Supply, junior civil , Reta Pi 
A ssox M An engineer in field laboratory; tunnel experience EncIneer; M. Am. Soc. ‘ aa Ph.B 
: . De and earth ‘ S wear y of Spanish; would Presbyterian Church Masor wot : 
" r ruct ind ik position with contractor in South America B.S and M.S. degrees a P 
: ling warehous« hydr ic de opment or structural. C-34 neering experience in teaching an 
va and =railroad chiefly structures and highwa 4 -< wo 
. ower ant dock C1 ER jun. Am. Soc. C.E 26 desires position teaching 
build it I CI New York University mechanics C47 








